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AHHOTALIUU CTATEN

YYET TPEHUA NPU KONEBAHUU B KABETIE
CBUTOIO U3 ABYX NMPOBOAOB // MOPCKVE
WHTENNEKTYANBHbLIE TEXHONOrMK. 2011. Ne 3 (cneuBbl-
nyck). C. 4-5
MacneHHukos A. M.
Cankr-lNeTepbyprckuii rocyaapcTBEHHbIN
ApPXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET
e-mail: aleksmaslennikov@yandex.ru

MpepnaraeTtcsa npu onpegeneHnn 4acToTbl CpbiBa
BMXPEN WMCMonb30BaTb WM3BECTHble AaHHble ANS Lu-
nuHApa, B KayecTBe KOTOPOro OepeTcsi OAMHOYHBIN
nposod. Kpome TOro yuutbiBaloTCS CWMbl TPEHMS,
BO3HMKalOLLMEe Mexdy NpoBodamu Mpu WCKPUBIEHUN
BUTOro kabens.

KnioueBble cnosa: NnpoBoAa, BETPOBOW PE30HAaHC,
paccemBaHvne SHepPruw.

TPEXMEPHbLIE MOOENX AUHAMWYECKOIO
OE®OPMUPOBAHUA TONCTOCTEHHbIX
OBOJIOYEK // MOPCKVE MHTENNEKTYAJbHBIE
TEXHOMormn. 2011. Ne 3 (cneusbinyck). C. 6-10
>KasopoHok C. U.
MHcTUTYyT npuknagHom mexaHukn PAH

PaccmatpusaeTtca 3agava MogenupoBaHus au-
HaMm4eckoro mnosedeHns obGornoyek cpegHen W
fonbluen TONWMHbI Ha OCHOBE MPUBNMXEHHON Tpex-
MepHou Teopuu. [NpeanoxeHa popMynupoBka ypas-
HEHWIN OBWKEHUs Teopun obornovek B popme 0606-
LWeHHbIX ypaBHeHWW JlarpaHxa BTOporo poga. Npu-
BOOUTCS MPUMEP MOAENUPOBAHUS MPOrPECCUBHbIX
BOIH B MIIOCKOM CJIO€ Ha OCHOBE TPEXMEPHOW Teo-
pvmn obornoyex.

KnioueBble cnosa: TpexmepHas Teopus obono-
Yek, BOSHbI B MIIOCKOM Crioe.

K PACYETY HAMNPAXEHHO-
OE®OPMUPOBAHHOIO COCTOAHUA
COHEPUYECKOMN OBONTOYKU MPU NOKANBLHOM
HATPYXXEHWW // MOPCKUE NHTENNEKTYANBHBLIE
TEXHOMormu. 2011. Ne 3 (cneusbinyck).C. 11-15
Buatowenkos C. A.,
MeTepbyprckuii rocyqapCTBEHHbIM YHUBEPCUTET
nyTen coobLleHus
3axapos M. B., Cokonos E. B.,
MeTepbyprekuin UHCTUTYT MAaLUMHOCTPOEHUS
(NMM3-BTY3)
e-mail: baklava@mail.ru

B ctatbe MOCTPOEHO aHanUTUYECKOE pelleHue B
3aMKHYTOM BMAE, OCHOBaHHOE Ha WCMonb30BaHUK
eanHnYHoW dyHKUMK. [onyyYeHHble BblpaXkeHns nos-
BOMSAT  Uccrnegosatb  HanpsXEHHo-aedhopMupo-
BaHHOE COCTOsIHME cdrepmnyeckor 06onoYku nog gen-
CTBMEM PaBHOMEPHOW Harpysku, pacrnpegenéHHon no
CeKTopy.

KnioueBble crioBa: cdepudeckas obonoyka, cek-
TOp, pacnpefenéHHas Harpyska, HanpshkéHHo-Ae-
hopMUpPOBaHHOE COCTOSIHME, eAUHUYHAsA YHKUNS.
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ABSTRACTS

WIND RESONANCE OF CABLE WINDED FROM THE
TWO WIRE

Maslennikov A. M.
Saint Petersburg state architectural-build university

e-mail: aleksmaslennikov@yandex.ru

It is offered to determine frequency a blast of winds
by use the known data for cylinder and undertakes for
this purpose a diameter of single wire. Then forces of
friction between wires during the bend of the cable are
taken into consideration.

Key words: wires, wind resonance, dissipation of
energy.

THICK SHELLS DYNAMIC DEFORMING’S THREE-
DIMENSIONAL MODELS

Zhavoronok S. I.
Institute of Applied Mechanics of R.A.S.

An approximated three-dimensional shell’s theory is
used to model thick and medium-thickness shells dy-
namics. A new formulation of motion’s equations as
generalized Lagrange’s equations of second kind is
proposed. An example of progressive wave’s modeling
in the plane layer using three-dimensional shell’s theo-
ry is presented.

Key words: three-dimensional shell’s theory, wave’s
modeling in the plane layer.

TO CALCULATION OF THE IS INTENSE-
DEFORMED CONDITION OF A SPHERICAL COVER
AT LOCAL ACTION

Vidyushenkov S. A,
Petersburg State Transport University

Zaharov M. V., Sokolov E. V.,
Petersburg Machine Building State Institute

e-mail: baklava@mail.ru

In article the analytical decision in the closed kind,
based on use of individual function is constructed. The
received expressions allow to investigate the intense-
deformed condition of a spherical cover under the in-
fluence of the uniform loading distributed on sector

Key words: spherical cover, the sector, the distrib-
uted loading, the intense-deformed condition, individual
function.
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MPUNOXXEHUE SHEPTETUYECKOM KOHLIENLUWK
TPUODPUTCA K 3AOAYE O MPOYHOCTHU
HENWHEWHO-YNPYIOW CPE[bI C BLIPE3OM //
MOPCKVE MHTENNEKTYAINBHBLIE TEXHONOrMW. 2011. Ne 3
(cneusbinyck).C. 16-19
ApyTioHsiH A. P., ApyTioHsiH P. A.
CaHkr-lNeTepbyprckuii rocyaapcTBEHHbIN
yHuBepcuTeT
e-mail: Robert.Arutyunyan@paloma.spbu.ru

Ha ocHoBe aHepreTunyeckoro noaxoga Ipudpdumt-
ca hopMynUPOBKN KPUTEPUIA MPOYHOCTU ONS Henwu-
HelHo-ynpyrow cpenpl ¢ Bbipe3om. B cnyvae abco-
MNIOTHO XPYMKOW cpefbl MOSYYEHHbIN KpUTEepun CoB-
nagaet ¢ kputepuem [pudpdutca. B obwem cnydvae
KpuUTEepuii 3aBUCUT OT TeKyLlero koadduumeHTa no-
nepeyHon aecdopmauun. Npu 3TOM coxpaHsaeTcs ru-
nepbonuyeckunii xapaktep 3aBUCUMOCTN KPUTUYECKON
ONVHBI TPELUMHbI OT BEMNWUYMHbBI KPUTUYECKOro Hanps-
XeHus.

KnioueBble crnoBa: KpuTepui MPOYHOCTU, HeMu-
HelHo-ynpyrasi cpefa, HanpsbkeHue, TewwnHa.

HENUHEWHBLIE KONEBAHUA OAUCKPETHbLIX
AONCCUNATUBHbLIX CUCTEM // MoPCK/E
WHTENNEKTYANbHBIE TEXHONOrMW. 2011. Ne 3 (cneuBbl-
nyck).C. 20-23
ApTtembeBa J1. M., MNoTtanos A. H.
KOxxHO-YpanbCcknii rocyaapCTBEHHbIN
yHuBepcuteT
e-mail: artemyevalm@gmai.com
e-mail: potapov.alni@gmail.com
Ten.: 8-351-265-47-85

B pamkax Teopun BpeMeHHOro aHanv3a nocrpoe-
Hbl MaTtemMaTuyeckue MOAEenM HenMHeMHOro pacyeTa
KapkacHbIX 34aHu C y4eToM AuccUnauun aHeprum
npu OenCTBUM MMMYNbCHLIX Harpy3ok. PaccmoTpeHs!
konebaHusa 3-3TaHOW pambl CO CTOMKaMu U3 uge-
anbHOro ynpyronaacTuyeckoro matepuana npu gen-
CTBUW rOPU3OHTamNbHbIX UMMNYIbCOB.

KnioyeBble cnosa: martemaTuyeckue Modenw,
KapkacHble 34aHUs1, FOPM30HTarbHbIe UMMNYIbChbI.

NPAMON METO[, PELLEHMUA CUCTEM
JNIMHENHBLIX ANTEBPAUYECKUX YPABHEHUWA
MK3 AnA MHOIONMPOLEECCOPHbIX
KOMMBLIOTEPOB C OBLLEN NAMATbLIO //
MOPCKVE MHTENNEKTYAINBHBLIE TEXHONMOrMW. 2011. Ne 3
(cneugbinyck). C. 24-27
®uanko C. 0.
TexHunueckuii yHmBepcuteT «KpakoBckas
MonuTtexHuka»
e-mail: sfialko@poczta.onet.pl

Mpennaraetca meTon peLUeHWs CUCTEM FUHEN-
HbIX anrebpanyeckMx ypaBHEHUN C paspeXeHHbIMU
CMMMETPUYHLIMU  MaTpULAMKN, BO3HMKAKOLLMX NpU
NPMMeEHEeHNN MeToAda KOHeuHbIX anemeHToB (MKDJ) k
3agjayaM MexaHvku aedopmmpyemMoro TBepaoro Te-
na n CTpouTENbHON MexaHunku. MeTop opueHTMpoBaH
Ha MHOronpoLEeCCOpPHbIE HACTOMNbHbIE KOMMbLIOTEPLI C
obLLe naMaTbo.

KnioyeBble cnoea: MeTtoga KOHEYHbIX 3N1EMEHTOB,
CUCTEMbl JIMHENHbIX anrebpanvyecknx ypaBHEHWN,
MHOrOMpoLLEeCCOPHbIE KOMMBLIOTEPDI.
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APPLICATION OF GRIFFITH ENERGY METHOD TO
THE STRENGTH PROBLEM OF NON LINEAR
ELASTIC MEDIUM WITH A NOTCH

Arutyunyan A. R., Arutyunyan R. A.
Sankt-Petersburg State University

e-mail: Robert.Arutyunyan@paloma.spbu.ru

On the basis of the power approach of Griffits of a
statement criterion of strength for a non-linear — elastic
medium with an excision. In a case of absolutely friable
environment the received criterion coincides with crite-
rion of Griffits. Generally criterion depends on weeping
coefficient of lateral deformation. Thus the hyperbolic
character of association of a critical length of fracture
from magnitude of a critical stress is saved.

Key words: criterion of strength, non-linear — elastic,
excision, stress, fracture.

NONLINEAR VIBRATIONS OF DISCRETE
DISSIPATIV SYSTEMS

Artemyeva |. M., Potapov A. N.
South Ural State University, Chelyabinsk

e-mail: artemyevalm@gmai.com
e-mail: potapov.alni@gmail.com
tel.: 8-351-265-47-85

Based on theory of time analysis mathematical
models of nonlinear calculation of frame buildings un-
der the action of pulsed loads developed. The energy
dissipation is taken into account. Vibrations of 3-storey
frame with columns of ideal elastoplastic material by
the action of horizontal pulse load.

Key words: mathematical models, wireframe build-
ings, horizontal impulses.

DIRECT METHOD FOR SOLUTION OF LINEAR
ALGEBRAIC EQUATION SETS FOR FEA ANALYSIS
ON MULTIPROCESSOR SHARED MEMORY
COMPUTERS

Fialko S. Yu.
Tadeusz Kosciuszko Cracow University of Technology

e-mail: sfialko@poczta.onet.pl

The method of a solution of systems of the linear
algebraic equations with air-break symmetrical matrix
originating at application of a finite-element method
(FEM) to tasks of a mechanics of a deformable solid
and structural mechanics is offered. The method is ori-
ented to multiprocessor table type computers with
common storage.

Key words: finite-element method, systems of the
linear algebraic equations, computers with multiproces-
sors.
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ATOMHO-CUNOBAA MUKPOCKONUA ONsA
HAHOMEXAHWKMW // MOPCKUE MHTENNEKTYAILHBIE
TEXHOMNorun. 2011. Ne 3 (cneugbinyck). C. 28
MyxwuH 1. C., CmupHoB C. HO., CunuusiHa O. B.,
Mewkos . B., Bonblwakosa A. B., dunoHos A. C.,
AmuHckuin U. B.
MockoBckuIn rocyaapCTBEHHbIN YHUBEPCUTET
umenun M. B. NNomoHocoBa
LleHTp nepcneKkTMBHbBIX TEXHOMNOMMIM
ATOMHO-CMOBas MUKPOCKOMUST SBMSAETCA MOLL-
HbIM METOAOM AN uccrnegoBaHus Tonorpadum u no-
KarnbHbIX MEXaHW4YeCKnX CBOWCTB MoBepxHocTW. Ons
noBbiWeHns nHgopmaTtnsHoctn ACM-nccnenosaHummn
Heo6XxoaMMOo Hapsay ¢ Tonorpaduen aHanuaMpoBaTb
CUMOBbIE KPUBbIE W CUMOBbIE KapTbl MOBEPXHOCTW,
anroputMmbl No pabote ¢ KoTopbiMM GbiNn peanvso-
BaHbl B nporpamme «PemToCkaH OHnamH».
KnioueBble crnoBa: HaHOMEXaHWKa, aTOMHO-
CuroBas MMKPOCKOMNWS, CUMOBbIE KPYBbIE U CUIOBbIE
KapTbl MOBEPXHOCTH.

PACYET OE®OPMMUPOBAHUA
FEOMETPUYECKN HENUHENHOW NNOCKON
KOHCTPYKUWUU U3 UOEANBHO NNACTUYHOIO
MATEPUWANA // MOPCKUE NHTENNEKTYANBHbIE
TEXHOnormn. 2011. Ne 3 (cneussinyck). C. 29-32
LLiep6akoa A. O.
KOXXHO-Y panbCKui rocygapCTBEHHbIN YHUBEPCUTET
e-mail: allascherbakova@list.ru

[ns pelweHus 3agaym o necbopMmMpoBaHMmn Mroc-
KON KOHCTPYKLUW 13 naearnbHO NracTUYHOro martepu-
ana cosgaHa pacuyeTHas MogeNb C TPeYrosbHbIMU
n3onapameTpuyecKMMM  KOHEYHbIMW  3NEeMEeHTaMMu.
OHa no3songeT pellaTtb 3agayn 0 CUNOBOM (onpege-
NeHVe HanpsbKeHW MO 3afdaHHbIM Harpyskam) u o
KMHEMAaTUYECKOM  Harpy>XeHuu, Korga 3ajarTcd
CMeLLEHUs.

KnioueBble crnoBa: nnockas gedopmauus, nae-
anbHO NNacTUYeCKNiA MaTepuar, KOHEYHbIV SNeMEHT.

YYET NON3YYECTU U OETPAOALUU TPYHTA
MPU OLIEHKE HECYLLEW CNTOCOBHOCTU
CUCTEMbI TOHKOCTEHHAA KOHCTPYKLUA-
FPYHT // MOPCKVE MHTENNEKTYAINBHbLIE TEXHONIOMMN.
2011. Ne 3 (cneusbinyck). C. 33-35
Katomos P. A., WakupsaHos ®. P.
KasaHckun rocygapCcTBeHHbIN
ApPXWUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET
e-mail: kayumov@rambler.ru
Ten.: (843) 510-47-23

Mpeonaraetca meToaMka OLEHKM NpeaernbHOro
COCTOSIHUSI CUCTEMbI TPYHT-TOHKOCTEHHAsA KOHCTPYK-
Uusa C y4eToM Jderpagauum rpyHta ¢ TedeHuem Bpe-
MEHN B 3aBUCUMOCTU OT MHTEHCMBHOCTM HAKOMIEH-
HbIX Aedopmauuii NoN3yyYectTn U U3MEHEHUS Hanps-
YKEHHO-Ae(OPMNPOBAHHOIO COCTOSIHUSI CUCTEMbI MpK
NMoOCTENEHHON BbIEMKE TPyHTa U3 KoTnoeaHa. [Mpouy-
HOCTb rpyHTa OLeHMBaeTCs No kputeputo [pykkepa-
Mparepa. [lpoBoguTCA CpaBHWUTENbHBLIN  aHanu3
OLEHKM MpeaenbHON Harpysku AByms cnocobamu -
Ha OCHOBE TEOPWUM YNpPYro-nnacTuyeckoro aedopmu-
POBaHWSI U Ha OCHOBE TEOpPWM MPEAENbHOro paBHO-
BeCusl.

KntoueBble cnoBa: npegenbHoe COcTosiHWe, CU-
cTema rpyHT-KOHCTPYKLMS, HakonneHue aedopmaumn
nonay4ecTu.

MOPCKUE UHTEJNNEKTYAJIbHbIE TEXHOJTIOI'UN

ATOMIC-FORCE MICROSCOPY FOR
NANOMECHANICS

Mukhin D. S., Smirnov S. Yu., Sinitsyna O. V.,
Meshkov G. B., Filonov A. S., Bolshakova A. V.,
Yaminsky I. V.

Moscow State University

Advanced Technologies Center

The atomic-force microscopy is a powerful method
for examination of a topography and local mechanical
properties of a surface. For raise of self descriptiveness
of ACM-research: it is necessary alongside with topog-
raphy to analyze force curves and force maps of a sur-
face, the algorithms on operation with which one were
implemented in the program « Femto Skan Online».

Key words: nanomechanics, atomic-force micros-
copy, force curves and force maps of a surface.

A GEOMETRICALLY NONLINEAR PLANE STRAIN
ANALYSIS OF A PERFECTLY PLASTIC
STRUCTURE

Shcherbakova A. O.
South-Ural State University
e-mail: allascherbakova@list.ru

For a solving of a task on deformation of a planar
construction from material with ideal plasticity the de-
sign model with triangular isoparametric finite elements
is generated. She allows to solve tasks about force
(definition of stresses on given loads) and about a kin-
ematic loading, when the deflections are set.

Key words: plane deformation, material with ideal
plasticity, finite element.

ACCOUNTING CREEP AND STRENGTH
CHARACTERISTICS DEGRADATION OF SOIL
WHEN CALCULATING THE BEARING CAPACITY
OF THIN-WALLED STRUCTURE AND SOIL

Kayumov R. A., Shakirzyanov F. R.
Kazan State University of Architecture and Engineering

e-mail: kayumov@rambler.ru
Ten.: (843) 510-47-23

The procedure of an estimation of limiting condition
of system a ground — thin-wall construction is offered in
view of a degradation of a ground with current of time
depending on intensity of the accumulated creeps and
change of tight — strained state of system at a step-by-
step extraction of a ground from foundation pit. The
strength of a ground is valued by criterion of Drucker-
Prager. The comparative analysis of an estimation of a
breaking load by two expedients is conducted on the
basis of the theory of elasto-plastic deformation and on
the basis of the theory of a limiting equilibrium.

Key words: limiting condition, system a ground —
construction, intensity of the accumulated creeps.
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QKCMNEPUMEHTANbHOE UCCNEAOOBAHUE
N MAKPOCKOIMUYECKOE 9HOOXPOHHOE
OMNUCAHUE ONUTENBHOW NON3YYECTHU
U AONroOBEYHOCTU CBUHLA // MOPCKUE
WHTENNEKTYANBHbLIE TEXHONormn. 2011. Ne 3 (cneuBbl-
nyck). C. 36-39
TemHos O. B., ®depoposckun I'. [1.
CaHkr-lNeTepbyprckuin rocyaapcTBEHHbIN
yHVUBeEpcuTeT
e-mail: g.fed@pobox.spbu.ru

MpvBeaeHbl pe3ynbTaTbl UCMbITAHUI CBMHLUA MpU
pacTshKeHUW B LUMPOKOM WMHTEepBare Harpy3ok u Bpe-
MeHn. Ha 6ase 3HOOXPOHHOWM KOHLUENLMU NMOCTPOEHbI
HoBble 3(h(peKTUBHbIE HENUHENHbIE onpedensiolmne
ypaBHeHMs1 edopMMpyeEMOCTU U ANUTENBHOW NpoY-
HOCTM CBUHLA.

KnioueBble cnoBa: non3dy4yectb U AOMTOBEYHOCTb
CBUHUA, ANUTENbHAs MPOYHOCTb, SHAOXPOHHAsS KOH-
uenuus.

NCCNEOQOBAHME BIIUAHUA BbIBOPA MOOENU
ABTOMOBMUITIbHOM WWWHBbI HA TOYHOCTb
PE3YJNIbTATOB PACYETA // MOPCKVE
WHTENNEKTYANBHLIE TEXHONOMMK. 2011. Ne 3 (cneugbl-
nyck). C. 40-44
OpuHuos O. A.
MockoBCKMIN FOCYAapCTBEHHbIN TEXHUYECKUI
yHuBepcuteT M. H. 3. baymaHa
e-mail: odintsov@bmstu.ru

MpuBoAUTCA conocTasneHne pesynbTaToB peLue-
HWS 3aA4ayn KOHTaKTa aBTOMOOWIBHOM LWWHbI C rnag-
KMM HededopmMMpyemMbiM OCHOBaHWemM B Tpex pas-
NUYHBIX NOCTaHOBKax: C WCMONb30BaHWEM KOHEeYHO-
3MeMeHTHbIX KOMMNIEeKCoB abaqus, marc, a Takke aB-
Topckoro komnnekca cascad fea. conocrtaeneHue
BbIMONHAETCS Ans ABYX MOAENEeN LWH: NerkoBow pa-
OManbHOW WWHBI C TEKCTUIbHLIM KOPAOM B Kapkace,
N rpy3oBON LIeNIbHOMETAannoKOPAHON LWWHbI C SPKO
BblpaX€HHON aHN30TPOMMen CBONCTB MHOTOCIONHOro
bpekepa. B kKa4eCcTBE OCHOBHOWN XapaKTepUCTUKK, UC-
nonb3yemMoun Ans CpaBHeHWs pe3ynbTaToB, BbIOpaHo
pacnpegeneHne HaTsXKeHUN HUTel Crnoés kopaa B
MEpPUANOHANBHOM CEYEHWUMU LUUHBI NoA LIEeHTPOM NAT-
Ha KOHTakKTa.

KnioueBble cnoBa: 3agaya KOHTakTa, martemaTtu-
Yyeckasa Mofernb, pagvanbHas LWuHa.

AHANU3 KONEBAHUA KOHCTPYKLIUA
C OBPYWARKLMMUCA CBA3AMMN // MOPCKVE
VHTENNEKTYANIbHLIE TEXHONOrMK. 2011. Ne 3 (cneuBbl-
nyck). C. 45-48
MoTanos A. H.
KOxxHO-YpanbCckui rocyaapCTBEHHbIN YHUBEPCUTET
e-mail: potapov.alni@gmail.com
Ten.: 8-(351)-265-47-85

MpoBeaeH aHanua konebaHu AUCKPETHbIX AWC-
CUMAaTMBHBIX CUCTEM NPW OBPYLUEHNN (BbIKIIOYEHNUW)
CBA3M W MOMyYeHbl aHanNMTUYeCcKMe BbIPaKeHUs na-
pameTpoB AMHaMUyecKkon peakuuu. lMokasaHo, 4To B
MOMEHT BbIKMIOYEHUST CBA3WN Psif NapameTpoB peak-
LMK TepnAT paspblBbl.

KntouyeBble criosa: ANCKpeTHaa auccnnatuBHasa
cuctema, konebaHusi, obpyleHne (BbIKMOYEHME)
CBA3MN.
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EXPERIMENTAL RESEARCH AND
MACROSCOPICAL ENDOCHRONIC THE
DESCRIPTION OF LONG CREEP AND DURABILITY
OF LEAD

Temnov O. V., Fedorovsky G. D.
Sankt-Petersburg State University

e-mail: g.fed@pobox.spbu.ru

The test data of a lead are reduced at tension in a
broad interval of loadings and time. On basis of the en-
dochronic concept the new effective nonlinear indicial
equations of a deformability and long-lived strength of a
lead are built.

Key words: creep and durability of lead, long-lived
strength, endochronic concept.

EXPLORATION OF THE INFLUENCE OF THE
MATHEMATICAL MODEL ON THE ACCURACY OF
THE CALCULATION FOR THE RADIAL TIRE

Odintsov O. A.
Bauman Moscow State Technical University

e-mail: odintsov@bmstu.ru

The confrontation of results of a solution of a task of
contact of the automobile bus to the smooth unyielding
basis in three different statements is resulted: with us-
age of certainly — element complexes Abaqus, Marc,
and also author's complex Cascad FEA. The confronta-
tion is fulfilled for two models of buses: the automobile
radial bus with a textile cord in a former, and freight of
the bus with the brightly expressed anisotropy of prop-
erties structural multilayer shells. As a general perfor-
mance used for comparison of results, the allocation of
tensions of threads of stratums of a cord in meridional
section of the bus under centre of a spot of contact is
chosen.

Key words: a task of contact, a mathematical mod-
el, a radial tire.

ANALYSIS OF OSCILLATIONS OF
CONSTRUCTIONS WITH COLLAPSE RELATIONS

Potapov A. N.
South-Ural State University
e-mail: potapov.alni@gmail.com
Ten.: 8-(351)-265-47-85

The analysis of oscillations in discrete dissipative
systems at collapse relations (connections) was real-
ized. The analytical forms of parameters of the reaction
were received. It is shown, what at the moment of col-
lapse connections a number of reaction parameters
have discontinuities.

Key words: a discrete dissipative system, vibra-
tions, collapse relations.
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PACYET NPOCTPAHCTBEHHbIX CTEPXXHEBbIX
CUCTEM METOAOM NPEOENBbHOIO
PABHOBECWSA // MOPCKWVE MHTEJNEKTYANBHBLIE
TEXHOMormun. 2011. Ne 3 (cneusbinyck). C. 49-52
Cepnivk W. H., Anekceriues A. B.
BpsiHCkas rocynapcTBEHHas MHXEHEPHO-
TexXHonornyeckasi akagemus
e-mail: iserpik@online.debryansk.ru
e-mail: dep@iserpik.pptus.ru
e-mail: aalexw@mail.ru
Ten.: 8(4832) 74-67-44

MpennoxeHa BblMMCNIUTENBHAA CXeMa AN OLEH-
KM 3anaca Hecyllerh crnocobHOCTM MPOCTPaHCTBEH-
HbIX CTEPXHEBbIX CUCTEM Ha OCHOBE CTaTU4EeCKOW
Teopembl MeToAa npefenbHoro pasHoBecusi. Pelue-
HME 3KCTPEMAarbHOW 3afauyu BbIMOSHAETCA Ha AuC-
KPETHbIX MHOXeCTBax napaMeTpoB MyTeM 3BONIOLM-
OHHOrO MOAENMPOBAHMS.

KntoueBble CrioBa: CTEp)KHEBbIE CUCTEMbI, METOZ
npenenbHOro paBHOBECUS, 3BOMIOLMOHHOE MoAenu-
poBaHue.

OANbHEWLLEE PA3BUTUE WOEW O NMPOBEPKE
MPOYHOCTU B CUHIYNAPHbBIX TOYKAX TENA //
MOPCKUVE MHTENNEKTYAJIbHBIE TEXHONOrMK. 2011. Ne 3
(cneusbinyck). C. 53-56
Cagwukos . B., Xapna6 B. [.
Cankr-lNeTepbyprcknii rocyaapcTBEHHbIN
ApPXWUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET
e-mail: vdx33@mail.ru

PaccmatpuBaeTtca moaudumkauus metoga npo-
BEPKM MPOYHOCTM B CUHTYNSIPHBIX TOYKax, Mpeasno-
)KEHHOro BTOpbIM coaBTopoMm. lMoaxon Takke OCHO-
BaH Ha rpagMeHTHON TeopMu NPOYHOCTU, HO Mpeana-
raeT MHOW nepexod K CUHrynspHou Toyke. B yacTHo-
CTu, NpuBOAMTCA pelueHne 3agad o6 usrnbe nnactuH
noA OevcTBreM COCPEAOTOYEHHBIX CUTl.

KnioueBble cnosa: CUIHTYNSIpHblEe TOYKM,
rpagueHTHas Teopusl NPOYHOCTH, U3rMG MIacTvH.

YACNEHHOE MOOENUPOBAHUE NMPOLIECCA
XUPYPIM'MYECKOIO NEYEHUA
BOPOHKOOBPA3HOW AE®OPMALUU FrPYOHON
KINETKW // MOPCKVE MHTENNEKTYAJIbHLIE TEXHONOMUW.
2011. Ne 3 (cneuBbinyck). C. 57-60
laeptowwuH C. C., 'pubos [. A.,
MockoBckuin FocygapCTBEHHbIN TeXHUYeCKnin
YuusepcuteT um. H. 3. baymaHa
Kysbmunues B. A,
MockoBckuit ObnactHon Hay4uHo-
WccnepoaTtensckun KnuHnyecknin MHCTUTYT
um. M. ®. Bnagumupckoro
e-mail: gss@spacenet.ru
e-mail: gss@rk9.bmstu.ru
MccnegoBaHne nocesWeHO pa3paboTke mMaTema-
TUYECKOW MOAENV rPyAHON KIEeTKM YenoBeka, No3Bo-
nsLWen NpoBOAUTbL MMUTALMIO MPOLEcca Xupyprude-
CKOro uMcrpaBneHnst BOpoHKoobpasHou aedopmauuu.
PaccmatpuBaeTcsi  MCMONb30BaHWE  COBPEMEHHBIX
NporpaMMHbIX KOMMMEKCOB AN CO3[4aHusi Tpexmep-
HbIX KOHEYHO-3NIEMEHTHBbIX MoAEenen rpyaHbIX KNeTok
n npouecca uMmuTauum npoueaypsl Hacca. OuennBsa-
eTca ageKkBaTHOCTb Mogenewn. YcTaHaBnmuBawTCs
KPUTEPUIN OLIEHKU NMOMYYEHHbIX Pe3yNbTaToB.
KnioueBble crnoBa: 4McreHHoe MoAenvpoBaHue,
rpyaHas KneTka YenoBeka, XUpypruyeckoe
ucnpasrneHue, nMuTaums npouenypsl Hacca.

MOPCKUE UHTEJNNEKTYAJIbHbIE TEXHOJTIOI'UN

ANALYSIS OF SPACE ROD SYSTEMS WITH THE
LIMIT EQUILIBRIUM METHOD

Serpik I. N., Alekseytsev A. V.
Bryansk State Technological Academy of Engineering

e-mail: iserpik@online.debryansk.ru
e-mail: dep@iserpik.pptus.ru
e-mail: aalexw@mail.ru
Ten.: 8(4832) 74-67-44

The computing scheme for an estimation of a re-
serve of bearing capacity of dimensioned beams sys-
tems is recommend on the basis of the static theorem
of a method of a limiting equilibrium. The solution of an
extreme task is fulfiled on discrete sets of parameters
by developmental simulation.

Key words: beams systems, method of a limiting
equilibrium, developmental simulation.

THE DEVELOPMENT OF DURABILITY CHECK IN
SINGULARS POINTS KORPERS

Sadikov P. V., Kharlab V. D.
St.-Petersburg State University of Architecture and Civil
Engineering
e-mail: vdx33@mail.ru

The updating of a method of check of strength in
singular points offered the second co-author is consid-
ered. The approach also is grounded on a gradient
theory of strength, but tenders diverse transition to a
singular point. In particular, the problem solving about a
bending of plates under lateral loads under an opera-
tion of single forces is resulted.

Key words: singular points, a gradient theory of,
strength, a bending of plates.

NUMERICAL SIMULATION OF PECTUS
EXCAVATUM SURGICAL TREATMENT

Gavrushin S. S., Gribov D. A.
Moscow State Technical University n.a. N. E. Bauman

Kuzmichev V. A.,
M. Vladimirsky Moscow Regional Research Clinical
Institute

e-mail: gss@spacenet.ru
e-mail: gss@rk9.bmstu.ru

The examination is dedicated to mining of a math-
ematical model of a breast cage of the man permitting
to conduct simulation of process of surgical treatment
for correction of funnel-shaped deformation. Usage of
modern programmatic complexes for making three-
dimensional certainly - element models of breast cages
and process of simulation of a procedure Nassa is con-
sidered. The adequacy of models is valued. The criteria
of an estimation of the received results are established.

Key words: numerical modeling, breast cage of the
man, surgical treatment for correction, simulation of a
procedure Nassa.
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OTKOJIbHAA NPOYHOCTb MATEPUAIIOB
NMPU UHTEHCUBHbLIX KPATKOBPEMEHHbIX
BO3OENCTBUSAX // MOPCKVE UHTENNEKTYANBHBIE
TEXHONOrmn. 2011. Ne 3 (cneusblinyck). C. 61-63
YTkuH A. A., IHCTUTYT Nnpo6nem MaluMHoBeAEHUSI
PAH
CwmupHoB W. B., CaHkT-lNeTepbyprckui
rocy4apCTBEHHbIA YHUBEPCUTET
e-mail: a.utkin51@gmail.com
Mpy nomowm CTPYKTYPHO-BPEMEHHOIO noaxona
n3yyaeTcs OTKONbHasi MPOYHOCTb B LUMPOKOM Avana-
30He cKopocTeln HarpyxeHus. PaccmoTpeHbl adpdek-
Tbl, OOHapy>XeHHbIE NPU NPOBEAEHNN IKCMEPUMEHTOB
Nno OTKOMY B HAHOCEKYHOHOM AManas3oHe AfnvTernbHO-
CTel HarpyxeHus. [TokazaHa BO3MOXHOCTb UX Onuca-
HMS1 NPU MOMOLLM CTPYKTYPHO-BPEMEHHOIO NOAX0A4aA.
KntoueBble cnoBa: KpaTKOBpEMEHHbIE
BO3[ENCTBUSA, OTKOMbHAA MPOYHOCTb, CTPYKTYPHO-
BPEMEHHOW NoaxoAa.

YUCNEHHO-AHANMUTUYECKWUI PACYET
KOHCTPYKLUW C TPELLMHAMM // MOPCK1E
WHTENNEKTYANBHbLIE TEXHONOrMKn. 2011. Ne 3 (cneugbl-
nyck). C. 64-68

Matpocos A. B.

CaHkr-lNeTepbyprckuit rocyaapcTBEeHHbIN

yHMBEpCcUTeT
e-mail: avmatrosov@mail.ru
MpeacTtaeneH anropuTtm YUCrEHHO-

aHanuTUYecKoro pacyeTta ynpyrux cuctem, pabota-
IOLMX B YCNOBWSAX NIOCKON 3adavn Teopuu ynpyro-
CTW, OCHOBAHHbI Ha OEeKOMMO3WLUUWM CUCTEMbl Ha
NpPsSMOYronbHble 0611acT U NOCTPOEHUN AN KaXA0M
13 HMX OBLLEero peLleHns Ha OCHOBE MeToda Havalb-
HbIX OYHKUMIA C nocneaymolen Ux «CKMenkom» no
NVHUSM KOHTakTa C MCMONb30BaHWEM YCIOBUWA B3au-
MopencTeua obnacten mexgy cobon aons nocrpoe-
HUS CUCTEMbl NWHENHbIX YPaBHEHWA onpefeneHns
HEeN3BECTHbIX KO3((PULNEHTOB B peLleHusaX. TpeLwm-
Ha B KOHCTPYKLUUM MOZenupyeTcs OTCYyTCTBMEM B3a-
MMOJENCTBUA OBYX CMexXHbIX pebep cocedHux nps-
MOYronbHbIX obrnactel, obpasylmx Oepera pac-
KpbiBaloLlen TpelwuHbl. [lpvBefeHbl pesynbTathbl
pacyeTta Ganku C BepTUKanbHON TPELUMHOW, pacno-
NOXEHHOW B HXHEN ee YacTu.

Krnioyesble croBa: nnockas 3agada Teopun
ynpyroctn, MeTOA HayamnbHbiX YyHKUMA, Ganka c
BEPTUKANbHON TPELLUNHON.

NPUBOAbLI BbIABMXHbLIX YCTPOUCTB B
ACIMEKTE 3BONOU1UN NoABOOHbIX NOAOK //
MOPCKWVE MHTENNEKTYAbHBLIE TEXHONOMMK. 2011. Ne 3
(cneusbinyck). C. 69-76
BorpgaHoe A. C.
OAOQ «CaHkT-leTepbyprckoe mopckoe 6topo
MaLUnHOCTpoeHus "Manaxut»
e-mail: malach@mail.rcom.ru
Ten.: (812) 378-65-81
CraTbs nocBsillleHa pesynbTaTaMm CUCTEMHOrO
aHanu3a pasBuUTUS NPUBOAOB MoAbEMA U OMNyCKaHWSA
BbIJBWXHBIX YCTPOWCTB, B acnekTe 3BOSOLUN oTe4e-
CTBEHHbIX NOABOAHbLIX MOAOK Pa3fM4yHOro Tmna.
KnioyeBble crnoea: npuBoAd, 3nEKTponpuBeoA,
rMaponpuBoa, BbIOBWKHbIE YCTPOWCTBA, BbIOBWKHbIE
YCTPOWCTBA HEMpOHWKaLWero Tuna, noABOAHAs
nopka.
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SPALL STRENGTH OF MATERIALS UNDERGOING
INTENSIVE SHORT-TERM LOADS

Utkin A A,
Institute of Problems of Mechanical Engineering
Smirnov I. V.,
St.-Petersburg State University
e-mail: a.utkin51@gmail.com

Through the structural - time approach is studied
spall strength in a broad band of speeds of loading.
The effects detected at holding of experiments on spall
in nanosecond band of a loading surveyed. The oppor-
tunity of their description is rotined through the struc-
tural - time approach

Key words: short-term loads, spall strength, struc-
tural - time approach..

A NUMERICAL-ANALITIC ANALYSIS OF
CONSTRUCTIONS WITH CRACKS

Matrosov A. V.
St.-Petersburg State University

e-mail: avmatrosov@mail.ru

The algorithm of numerical - analytical calculation of
elastic systems working in conditions of a plane prob-
lem of a theory of elastic strength, founded on decom-
position of system on rectangular areas and construc-
tion for each of them of a common solution is submit-
ted(shown) on the basis of a method of original func-
tions with their consequent «glueing "together" on lines
of contact with usage of conditions of interaction of ar-
eas among themselves for construction of system of
simple equations of definition of unknowns of coeffi-
cients in solutions. The fracture in a construction is
modeled by absence of interaction of two adjacent ribs
of the next rectangular areas generatrix shore of un-
covering fracture. The results of calculation of a beam
with vertical fracture located in its lower part are re-
duced.

Key words: a plane problem of a theory of elastic, a
method of original functions, beam with vertical frac-
ture.

THE MASTS DRIVE IN THE ASPECT OF
SUBMARINE EVOLUTION

Bogdanov A. S.
St. Petersburg Marine Design Bureau «Malachit»

e-mail: malach@mail.rcom.ru
tel.: (812) 378-65-81

Article dedicate the system analysis results of drive
hosting and lowering mast development in the aspect
of the indigenous submarine evolution

Key words: drive, electric drive, hydraulic drive,
nonpenetrating masts, submarine.
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O TEOPUAX AUHAMUYECKOW NMPOYHOCTMW.
SHOOXPOHHASA KOHLUENUWA // MoPcKkVE
WHTENNEKTYAIbHBIE TEXHONOMMK. 2011. Ne 3 (cneuBbl-
nyck). C. 77-80
depoposckun I, [.
CaHkr-lNeTepbyprckuii rocyHuBepcuteT
e-mail: g.fed@pobox.spbu.ru

MpoaHanuanpoBaHbl 1 0606LWeHbl Ha 6a3e aHAOo-
XPOHHOWM KOHUenuuu (COBCTBEHHOrO BpPEMEHU) OcC-
HOBHbIE TEXHUYECKME TEOPUN HENUHENHOW MOn3yye-
CTU: Teopus CTapeHus (BPEMEHHOro YMNpPO4YHEHMS),
Teopus TeyeHus W Teopus AedOpMaLMOHHOrO
YNPOYHEHUA C YHKUMAMM nonsyvectn bennu wu
HopTtoHa. B npocTpaHcTBe 3TOro BpeMeHn moaundm-
LUMPOBaHHbIE YpaBHEHUSI MON3Yy4eCTU UMEDT KaHOHW-
Yyecknn KBasunuUHenHbI Bua. OHW OalT BO3MOX-
HocTb 6omnee MOMHOrO M YHUPULUPOBAHHOIO Onuca-
HWUS1 HENTMHEMHBIX MPOLECCOB.

KntoyeBble crnoBa: SHAOOXPOHHAs  KOHUeEenuus,
TEOpPUU HEMMHENHOM NON3Y4YecTy.

NCCINEOOBAHME OE®OPMUPOBAHUA
3NEMEHTOB TPAHCMOPTHBLIX COOPYXXEHUH,
B3AUMOOENCTBYIOLWMUX C TPYHTOM
CNOXHOW ®U3NYECKON NPUPOAbI // MOPCKVE
WHTENNEKTYANbHBIE TEXHONOMMW. 2011. Ne 3 (cneuBbl-
nyck). C. 81-84
BanadeHauesa W. C., bepexHon [1. B., Cekaesa J1. P.
KasaHckun (MpuBommkcknin) hegepanbHbIv
yHuBepcuteT
e-mail: dmitri.berezhnoi@ksu.ru

Llenbto paboTbl sBNsieTcq MogenupoBaHue npo-
Lecca B3aMMOAENCTBUSA IPyHTa C NOA3EMHbIMY 3ne-
MEHTaMWN TPaHCMOPTHbIX coopyxeHuw. MNpeacTtasne-
Ha MeToAMKa M pesynbTaTbl pacdeTa aedopmupye-
MbIX KOHCTPYKLUUWA, YaCTUYHO pPacnorfioXeHHbIX B
rpyHTe, C Y4E€TOM NX COBMECTHOro AeOpPMUPOBaHUS.

KnroyeBble criosa: TPYHT, noAsemHble
TPaHCMOPTHBLIX COOPYXEeHWs, CoBMecTHoe Aedop-
MUpOBaHwue.

MOJENUPOBAHMWE HENTMHEAHOIO
NOBEAEHUA CEFHETOJ3JNEKTPOJ3JTACTUKOB
MPU CNOXXHOM NNEKTPOMEXAHUYECKOM
HATPY>XEHUU C UCMOJIb3OBAHUEM
PEOJIOMMYECKMUX MOLENEN // MOPCKUE
WHTENNEKTYAIbHBIE TEXHONOMMK. 2011. Ne 3 (cneuBbl-
nyck). C. 85-89
Jle-3axapos C. A., MenbHukoB b. E., CemeHos A. C.
CaHkr-lNeTepbyprckuii rocyaapcTBEHHbIN
NONMUTEXHUYECKUI YHUBEPCUTET
e-mail: lezah@mail.ru; strength@mtr.hop.stu.neva.ru;
e-mail: semenov.artem@googlemail.com

[Ona onncaHus HENMUHEMHOrO CKNEPOHOMHOrO Mo-
BEAEHUS CErHeTOSNEKTPUKOB WM CErHeTOS/1acTMKOB
npu  KOMOWHMPOBAHHOM  3NIEKTPOMEXaHWYECKOM
Harpy>XeHun npeanaraeTca peororuyeckas (CTpyk-
TypHas) MoZernb, NO3BoNsLLas onucaTb ANnekTpuye-
CKMUIA 1 MEXaHUYECKU TUCTEpe3nC, Kpmeble B bopme
6abouyku, HacbllLeHe 1 genonsipu3aumio. BeinonHe-
HO CpaBHEHME MPOrHO30B MOAENU C IKCMEpPUMEH-
TanbHbIMWU AaHHbIMW. [MonyyYeHbl pe3ynbTaTbl KOHEY-
HO-3/1EMEHTHOIO pPeLUEeHNs paga TECTOBbIX HEMUHEN-
HbIX KpaeBbIX 3a4a4 CErHeTOANEKTPOYNPYrocTy.

KntoueBble cnoBa: HENMHEWHOE NOBEAEHNS CEerHe-
TO-3MEKTPUKOB,  KOMOMHWPOBAHHOE  HarpyxeHwue,
KOHEYHO-3IEMEHTHOE pELLEHME.

MOPCKUE UHTEJNNEKTYAJIbHbIE TEXHOJTIOI'UN

ABOUT THE THEORIES OF DYNAMIC DURABILITY.
THE ENDOCHRONIC CONCEPTION

Fedorovsky G. D.
St.-Petersburg State University
e-mail: g.fed@pobox.spbu.ru

Are analysed and are generalized on datum(basis)
endochronic of the concept (natural time) basic engi-
neering theories of nonlinear creep: the theory of crys-
tal ageing (of time hardening), theory of current and
theory of a strain hardening with functions of creepage
Baly and Norton. In space of this time the modified
equations of creepage have a canonical quasilinear
aspect. They enable of more complete and unified de-
scription of nonlinear processes.

Key words: endochronic of the concept, theories of
nonlinear creep.

INVESTIGATION OF THE TRANSPORT
CONSTRUCTIONS ELEMENTS' DEFORMATION
COOPERATING WITH THE GROUND OF THE
DIFFICULT PHYSICAL NATURE

Balafendieva I. S., Berezhnoi D. V., Sekaeva L. R.
Kazan (Volga region) federal university, Russia

e-mail: dmitri.berezhnoi@ksu.ru

The purpose of operation is the simulation of pro-
cess of interaction of a ground with underground ele-
ments of transport structures. The procedure and re-
sults of calculation of deformable constructions partially
located in a ground is submitted(shown) in view of their
share deformation.

Key words: ground, underground of transport struc-
tures, share deformation.

NONLINEAR ANALYSIS OF
FERROELECTROELASTICS UNDER COMPLEX
ELECTROMECHANICAL LOADING WITH
RHEOLOGICAL MODELS

Le-Zakharov S. A., Melnikov B. E., Semenov A. S.
St.-Petersburg State Polytechnical University

e-mail: lezah@mail.ru; strength@mtr.hop.stu.neva.ru;
e-mail: semenov.artem@googlemail.com

For the description of nonlinear scleronomous con-
duct segnetoelectric and ferroelastics at a combined
electromechanical loading the rheological (structural)
model permitting to describe an electrical and mechan-
ical hysteresis, curves in the form the butterfly, satura-
tion and depolarization is offered. The comparison of
the forecasts of model with experimental data is carried
out. The results of a finite - element solution of a series
of test nonlinear boundary value problems segnetoe-
lectricelasticsare received.

Key words: nonlinear conduct segnetoelectric, a
combined loading, finite - element solution.
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AHAINMN3 KNHETUKU POCTA TPELUUH
YCTANIOCTU, MON3YYECTHU
N TEPMOYCTANOCTU B NONATKAXTTY //
MOPCKVE MHTENNEKTYANbHBLIE TEXHOMOrMK. 2011. Ne 3
(cneusbinyck). C. 90-93
Haszaperko A. A., CeménoB C. I"., CeméHoB A. C.,
CaHkt-lNeTepbyprckuii rocyaapcTBEHHbIN
NOMNUTEXHUYECKUA YHUBEPCUTET
leuos J1. B., HNO LUKTA
e-mail: ssgrus@gmail.com;
e-mail: semenov.artem@googlemail.com
C nomoLLbio NpeanaraeMbiX METOAMK, onpeaens-
€TCs KMHeTMKa pocTa TPEeLUMH pasfnnyHOV NpUpoab! B
nonatkax [TY. Wccnegyetca aBonounsi poHTa
TPELLUHBLI BO BPEMS 3KCMyaTaLMm nonaTok.
KntoyeBble cnosa: rasoBble TYpOUHHbIE
YCTaHOBKM, fonaTku, KWHETUKa pocTa (poHTa
TPEeLUMHbI.

MOOENNPOBAHUE NPOLIECCOB PA3PYLUEHUA
NbE3OKEPAMUYECKUX OBPA3LI0B

NP CNOXXHOM 3NEKTPOMEXAHUYECKOM
HATPYXXEHWW // MOPCKUE MHTENNEKTYANbHBIE
TEXHOMormun. 2011. Ne 3 (cneusbinyck). C. 94-97
Yuctpanx K. b., Ceméros A. C., MenbHukos b. E.
CaHkr-lNeTepbyprckuin rocyaapcTBEHHbIN
NMONMUTEXHUYECKNI YHUBEPCUTET

e-mail: kostya111@gmail.com

e-mail: strength@mtr.hop.stu.neva.ru

e-mail: semenov.artem@googlemail.com

Ten.: +7-(812)-552-63-03

MpeacTtaBneHbl pesynbTaTbl YWCAEHHOrO Mode-
NMPOBaHMSA MPOLIECCOB paspyLUeHnst Nbe3okepamu-
Yyecknx o06pasuoB Npu pasnMYyHON OpueHTauun
HavanbHOW MonspusauMn C MCronb3oBaHWEM Tpex-
MepHOW (DU3NYECKN HENUHEWHON eHOMeHonormye-
CKOW MOAENu CerHeToanactvka. NPOBEAEHO COorno-
CTaBreHve C AaHHbIMU 3KCNEPMMEHTOB.

Kntoyesble crosa: paspylleHus Mbe3okepamu-
Yecknx o06pasLoB, YUCIIEHHOE MOAEenupoBaHwue,
TpexmepHas U3NYECKM HennHenHass (EeHOMEHO-
norvyeckasmMogens.

KOHEYHO-3NEMEHTHbIA AHANN3
HEYNPYIroro oEe¢OPMMPOBAHUA
SNEMEHTOB BANONPOBOOA
CyYAoB JNIEQOBOIO NMIABAHUA NMPU CITOXHOM
NEPEMEHHOM HAIPYXXEHUU
HA OCHOBE TEOPWUU YMNMPYIOMIACTUYECKUX
MPOLIECCOB // MOPCKUE UHTENNEKTYAJIbHbIE
TEXHOMormn. 2011. Ne 3 (cneuseinyck). C. 98—-101
LLamkmH A. A., CemeHoB A. C., MenbHukoB B. E.
CaHkt-lNeTepbyprckuii rocyaapcTBeHHbIN
NONMUTEXHUYECKNI YHUBEPCUTET
e-mail: strength@mtr.hop.stu.neva.ru
e-mail: semenov.artem@googlemail.com

Ha ocHoBe akcnepuMeHTarnbHbIX AaHHbIX onpe-
AensalTca napameTpbl Ans (YHKUMOHANoB Teopum
ynpyronnactTuyeckux npoLeccos npu Aedopmmposa-
HWUW MaTepuana no NPSIMOMMHENHbIM TPAeKTOPUSAM C
nsnomom. Ans gaHHOro Buaa TPaekTopui Npou3BO-
autes CpaBHeHue NPOrHO308B HanpsHKeHHO-
AedopMMPOBaHHOIO COCTOAHUS MaTepuana no Teo-
pvM  NNacTUYecKoro TeyeHus, AedopMauMOHHON
TEeopun, Teopun YnpyronnacTuyeckux NpoLeccoB U
pe3ynbTaToB 3KCMEPUMEHTamNbHbIX MCCRefoBaHUi.
Ha 6ase mopenu ynpyronnacTu4eckux npoLeccoB
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ANALYSIS OF THE KINETICS OF FATIGUE, CREEP
AND THERMAL FATIGUE CRACK GROWTH OF
GAS TURBINE BLADES IN GTE

Nazarenko A. A., Semenov S. G., Semenov A. S.
St.-Petersburg State Polytechnical University

Getsov L. B.,
e-mail: ssgrus@gmail.com;
e-mail: semenov.artem@googlemail.com

With the help of tendered procedures, the growth
kinetics of fractures of a different nature in blade of
gaseous turbines installations are determined. The
changes of aircraft attitude of front of fracture are in-
vestigate in during operation of blade of turbines.

Key words: gaseous turbine installations, a blades,
kinetics of the growth of front of fractures.

MODELING OF FRACTURE PROCESSES IN
PIEZOELECTRIC CERAMICS UNDER COMBINED
ELECTROMECHANICAL LOADING

Uystraykh K. B., Semenov A. S., Melnikov B. E.
St.-Petersburg State Polytechnical University

e-mail: kostya111@gmail.com
e-mail: strength@mtr.hop.stu.neva.ru
e-mail: semenov.artem@googlemail.com
Ten.: +7-(812)-552-63-03

The results of a numerical modeling of processes of
breaking down piezoceramic are shown is model at dif-
ferent orientation of an original polarization with usage
of three-dimensional physical nonlinear phenomenolog-
ical model of a ferroelastic. The confrontation with re-
sults of experiments is conducted.

Key words: processes of breaking down pie-
zoceramic, a numerical modeling, three-dimensional
physical nonlinear phenomenological model.

FINITE ELEMENT ANALYSIS OF INELASTIC
DEFORMATION OF ICEBREAKER TORSION SHAFT
UNDER NONPROPORTIONAL VARIABLE LOADING
BASED ON ELASTOPLASTIC PROCESS THEORY

Shamkin A. A., Semenov A. S., Melnikov B. E.
St.-Petersburg State Polytechnical University

e-mail: strength@mtr.hop.stu.neva.ru
e-mail: semenov.artem@googlemail.com

On the basis of experimental data the parameters for
functionals of the theory of elastoplastic processes are de-
termined at deformation of a material on rectilinear search
patterns with a rupture. The comparison of the forecasts of
tight - strained state of a material under the theory of a
plastic flow, deformation theory, theory of elastoplastic
processes and effects(results) of experimental examina-
tions is effected for the given aspect of search patterns.
On the basis of model of elastoplastic processes the cer-
tainly - element analysis of tight - strained state of a shaft-
ing is fulfilled at his(its) simultaneous twist and tension.
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BbIMOSHAETCA KOHEYHO-3MTEMEHTHBIN aHanu3 Hanps-
YXEHHO-AeOPMUPOBAHHOIO COCTOSIHMS Banonposoaa
npu ero 0OAHOBPEMEHHOM KPYYEHUN U PACTSXKEHUN.
KnioueBble  croBa:  CMNOXHOE  HanpshKEHHO-
nedopMmpoBaHHoe COCTOsIHUE Banonposoaa,
Teopusi yNpyronnacTu4eckmx NpoLEeCcCcoB,
ynpyronnactuyeckune  gecopmauun,  Tpaektopuu
necdopMmpoBaHnsa ¢ U3NOMOM, NMPOrpamMMHbIA NakeT
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TpaguumMoHHble Noaxoabl KOHEYHO-31EMEHTHOro
pelleHns 3agay CTPOMTENbHON MEXaHWKW He MO3BO-
NS0T KOPPEKTHO onucaTb cuenfnieHne apmaTtypbl C
OeToHOM. B paHHol paboTe npu nomyvyeHum cooT-
BETCTBYHOLLEN IKCMEPUMEHTY AnarpaMMbl CLENIEHNS
C Y4eTOM Hucrajawllen BEeTBU MPUMEHSIOTCA pas-
NWYHbIE METOAbl, CBA3aHHble C BBEAEHUEM He-
CMNIOLIHOCTN Ha MOBEPXHOCTU COEOUHEHWS, YYETOM
HaKoMMeHUs1 NOBPEXAEHUA N WUCMONb30BaAHUMEM He-
ynpyrux mogenen pecopmupoBaHus 6etoHa. Bos-
MOXHOCTWM PacCMOTPEHHbIX MOAXOL0B NpoaHanusu-
pOBaHbl Ha NpYMepe peLLeHNs 3a4ad O BbITATMBaHUN
CTEPXHS apmaTypbl U3 6eToHHOro 6noka m msrnbe
apMMpPOBAHHOIO puUrens.

KntoueBble crosa: KOHEYHO-311EMEHTHOE
pelleHne, Heynpyrux wmogenew nedopMMpoBaHus
GeToHa, BbLITAMMBAHWME CTEPXHSA apmaTypbl K3
6eToHHOoro 6roka.

MOOENUPOBAHMUE MNONIMKPUCTANIIMYECKOU
NMbE3OKEPAMUKU METOOOM KOHE4YHO-
QNEMEHTHOW TOMOTIEHU3ALIUU // MOPCKVE
WHTENNEKTYAIIbHBLIE TEXHONOMMK. 2011. Ne 3 (cneuBbl-
nyck). C. 106-112

Banbke X., lpe3geHckuin TEXHUYECKUA YHUBepCUTeT
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Mccnenyetca  BO3MOXHOCTb  MPOrHO3MPOBaHMS
HENWHENHOrO  MOBEAEHUS  MONMKPUCTANINYECKON
Nbe30oKepamMmKM MPU  CIMOXHOM  3NeKTpOMEXaHNYe-
CKOM BO3[ENCTBMM Ha OCHOBE MPUMMEHEeHWUst MeToaa
KOHEYHO-3NIEMEHTHON romMoreHusaummM ans npencra-
BUTENBLHOrO 06bEMa NonNuMKpUcTanna, CoCTOSLLEro 13
OPVEHTMPOBAHHbLIX CnyYanHbiM 06pa3om MynbTUOO-
MEHHbIX MOHOKPWUCTanmoB. BbinonHeHO cpaBHeHue
pe3ynbTaToB pacyeToB C pes3yrbTataMy M3BECTHbIX
3KCMEPUMEHTOB AN Pa3fMYHbIX COPTOB Mbe3okepa-
MUKN 1 PEXVMMOB Harpy>eHusl.

KniouyeBble crnoBa: HenuvHemHoe  noBefdeHue,
nonukpucTannuyeckasl Mbe3okepamuka, MeTod  Ko-
HEYHO-31EMEHTHON romoreHmsaumm, cny4vaviHo
OPVEHTUPOBAHHbIE MYIbTUAOMEHHbIE MOHOKPUCTaMIbI.

MOPCKUE UHTEJNNEKTYAJIbHbIE TEXHOJTIOI'UN

Key words: composite tight - strained state of a
shafting, theory of elastoplastic processes, elastic-
plastic strains, search pattern of deformation with a
rupture, software package CES, FE a programmatic
complex PANTOCRATOR.

FINITE ELEMENT MODELING OF INELASTIC
DEFORMATION AND DESTRUCTION OF
REINFORCED CONCRETE STRUCTURES

Benin A. V.,

Petersburg State Transport Universit
Semenov A. S., Semenov S. G, Fedorov I. V.,
St.-Petersburg State Polytechnical University

e-mail: semenov.artem@googlemail.com;
e-mail: ssgrus@gmail.com; fedorov.ilya.v@gmail.com

The conventional approaches of certainly - element
problem solving of structural mechanics do not allow
correctly to describe bond of armature with concrete. In
the given operation at deriving the glow iris, relevant to
experiment, of bond with the account Hucnagatowewn of
a branch the different methods, bound with introduction
of lack of adhesion on a surface of jointing, account of
accumulation of damages and usage of inelastic mod-
els of deformation of concrete are applied. The oppor-
tunities of the surveyed approaches are analysed on an
example of problem solving about extraction of a rein-
forcing bar from the concrete block and bending of a
reinforced collar beam.

Key words: finite - element solution, inelastic mod-
els of deformation of concrete, extraction of a reinforc-
ing bar from the concrete block.

MODELING OF POLYCRYSTALLINE
PIEZOCERAMICS ON THE BASE OF FINITE-
ELEMENT HOMOGENIZATION TECHNIQUE

Balke H., Dresden University of Technology
Semenov A. S., Melnikov B. E.
St.-Petersburg State Polytechnical University

e-mail: strength@mtr.hop.stu.neva.ru

The opportunity of forecasting of nonlinear conduct
of a polycrystallic piezoelectric ceramics is investigated
at composite electromechanical effect on the basis of
application of a method of finite - element homogeniza-
tion for representative volume of the polycrystal con-
sisting of multidomain monocrystals, oriented by a cas-
ual fashion. The comparison of results of calculations
with results of known experiments for different grades
of a piezoelectric ceramics and conditions of a loading
is carried out.

Key words: nonlinear conduct, polycrystallic piezoe-
lectric ceramics, a method of finite - element homoge-
nization, multidomain monocrystals oriented by a casu-
al fashion.
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Ha ocHOBaHWM pasnuyHbIX POCCUWACKUX W 3apy-
B6exHbIX nybnukaumn, a Takke 3KCNepMMEeHTanbHOro
nuccnefoBaHus Ha AMHaAMUYECKOe y[apHoe Harpyxe-
Hue acdanbtobeToHa, npoBeaeHHoro B Huxeropopa-
ckoM 'ocynapCTBEHHOM YHUBEPCUTETE, ONpeaeneHsl
yrpyrne n NpoYHOCTHblE (CTaTUYeckue U guHamude-
CKMe) CBOMWCTBA, TWUMUYHbIE AN WUCMONb3yeMbIX B
HacTosiee BpeMsi acdanbtobeToHoB. OueHeHO
BNUSIHUE BO3MOXXHOIO M3MEHEHMST CBONCTB TaKUX Ma-
TepuanoB Ha CTaTUYeckue W AMHaAMWYEeCKUEe Mpoy-
HOCTHble cBoWcTBa acdanbTobeToHa. [MocTpoeHbl
aHanuTuyeckue Mofenu (3agada oTkona, KOHTaKTHas
3agada epua), Ha OCHOBaHUM KOTOPbIX NPOBEAEHbI
Ka4eCTBEHHbIE OLEHKWN BIUSIHNSI U3MEHEHUSI CBOWCTB
acanbTobeToHa Ha ero QUHaAMWYECKYH MPOYHOCTb
B Crnyyae Harpy3oK, XapakTepHbIX AN ygapa aBTo-
MOOUNBbHBLIM  LUMMOM MPOTMBOCKOMBXEHUS MO  ac-
anbTo6eToHHOMY nonoTHy. [lokasaHo, 4TO npu
YMEHbLUEHNW yMnpyroro mogyns acdanbTobeToHa,
KpuTMyeckasi CKOpPOCTb BO3LENCTBUS, BedyLllero K
WHULMMPOBaHMIO paspylleHus B acdanbTobeToHe,
Bo3pacTaeT. Takum oO6pa3om, MNokaszaHa BO3MOX-
HOCTb YMEHbLUEHUSI CKOPOCTU 3PO3UOHHOIO paspy-
WweHna acganbTo6eTOHHOrO MONI0OTHa M3MEHEHEM
MoAynsi ynpyroctn acganbtobeToHa, MCnonb3yemo-
ro Mpyv COOPYXXEHUN CKOPOCTHbIX MOMIOC aBToMaru-
cTpanen.

KnioueBble croBa: aBTOMOOWSbHbIE  LUMMbI,
NPOTUBOCKONBXEHME, pa3pylueHne accanbTobeToH-
HOro MOKpbITUS, MOAENUpPoBaHWe, 3adada oTkona,
KOHTaKTHas 3agada Nepua.
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ABOUT SIMULATION OF BREAKING DOWN
MINERAL PITCH OF CONCRETE COVER BY
TENONS ANTI OF SLIP

Bratov V. A., Peters Y. V.
IPMash RAS, St.-Petersburg
St.-Petersburg State University
e-mail: Vladimir@bratov.com;
e-mail: yp@yp1004.spb.edu

It is ground of the Russian and foreign publications,
and also experimental examination on a dynamic per-
cussion loading bituminous concrete, conducted in the
Nizhniy Novgorod State University, are defined elastic
and strength (static and dynamic) property in use bitu-
minous concrete for now. The effect of possible change
of properties of such materials on static and dynamic
strength of a property bituminous concrete is estimat-
ed. The analytical models (task spall are built, a contact
task of a Hertz), ground which one the qualitative esti-
mations(rates) of effect of change of properties bitumi-
nous concrete on his(its) dynamic strength are con-
ducted in case of loadss, reference for impact by an
automobile tenon anti of slip on bituminous concrete to
a cloth. Is rotined, that at an abatement of the elastic
module bituminous concrete, the critical speed of effect
leading to initiation breaking downs in bituminous con-
crete, increases. Thus, the opportunity of an abatement
of velocity of erosive breaking down bituminous con-
crete of a cloth by change of an elastic moment bitumi-
nous concrete, used is rotined at structure of high-
speed bands (strips) of highways.

Key words: automobile tenon, breaking down min-
eral pitch of concrete, simulation, anti of slip, task spall
are built, a contact task of a Hertz.



