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PaccmatpuBaetca  3agava um3rmba  cxaTto-
3aKPYYEHHOTO CTEPXHS C yY4eTOM B3aMMHOMO BMMSs-
HUS CXaTusa U KpyyeHust Ha usrnb. MonyyeHsl maTpu-
Lbl >XECTKOCTW KOHEYHOrO 3MemeHTa CTEpXHS, Mo-
3BONSAOLIME YYNTbIBATb KakK akCuarnbHbIR, Tak U TaH-
reHumarnbHbI KPYTALMIA MOMEHT.

KnioyeBble cnoBa: KOHEYHbIN 3NeMeHT, MaTpuua
XECTKOCTW, KPYTALLUA MOMEHT.

OLIEHKA KPUTEPUEB PA3PYLUEHUA CYOOBbLIX
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(cneusbinyck). C. 7-15
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B HacTosiwen paboTe paccmatpuBaloTcs OCO-
GEHHOCTN YMCMEHHOTO MOAENUPOBaHMS MPOLECCOB
paspyLLeHnst CyaOBbIX KOHCTPYKUWUIA MpU CTONKHOBE-
HuM cypoB. MccneytloTea pasnuyHble Kputepun pas-
pyLUEHWs, UCnonb3yeMble B MOAEeNsaX MeToaa KoHeY-
HbIX 3neMeHToB. PaccmoTpeH npumep paspylueHus
nany6bl n 6opTa npy ygape TapaHsLlero Hoca. AHa-
NU3NpPyeTCHa BMUSIHUE PasfU4HbIX NapamMeTpoB pac-
YeTHbIX MOJEenei Ha BENUYMHY MOrMOLLEHHON 3HEep-
MMM U CyMMapHYH peakuuio.

KnioyeBble crnoBa: CTONIKHOBEHME CydOB, Tapa-
HALUIA HOC, NepekpbiTMe nanyoObl, nepekpbiTue Gop-
Ta, METOA KOHEYHbIX 3MEeMEHTOB, KpUTepum paspy-
LUEHWS, NOrMoLLEHHas 3Heprus.

MCCINEOQOBAHUE ®OPM NMYBOKOIO
MNACTUYECKOIO JE®OPMNPOBAHUA
CYOOBbIX NAHEJEW NPU CXXATWUU // MOPCKUE
WHTENNEKTYANbHbLIE TEXHONOrMK. 2011. Ne 4 (cneuBbl-
nyck).C. 16-20
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TEXHUYECKUA yHuBepcuTeT
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Cratba nocssileHa uccnegoBaHuio opm npe-
AenbHOro COCTOSIHUA MOAKPENMEHHbIX CYAOBbIX Na-
Henewn, NOABEPXEHHbIX CXWMAaloLLen Harpyske, npu
rnybokom nnacTtuyeckoMm AedopMUPOBaHMU C NOMO-
Wb pacyeTHbIX MoAernen MeToda KOHEYHbIX ane-
MeHTOB. B 3aBucumoctn oT napameTtpoB pebep xe-
CTKOCTU BblgeneHbl Tpu OpMbl NPEeAEenbHOro Co-
cTosHusa. lNMpeanoxeH cnocob onpeaeneHws Hamps-
XXEHWUI Npu noTepe HecyLen cnocobHOCT naHenew.
lMpoBeaeHO cpaBHeHWe MpefefibHOro CXMMAatOLLLEro
HanpsXeHUs C aHanMTUYECKUMU OLIeHKaMMU.

MOPCKHWE UHTENNEKTYANbHbIE TEXHONOI'MU

ABSTRACTS

THE STIFFNESS MATRIXES OF BENDED AND
COMPRESSED-TORSIONED BAR

Manukhin V. A., Lukjanova L. E.
State Marine Technical University of St. Petersburg

e-mail: nikalé@mail.ru
tel.: (812) 494-09-42
The problem of a bend of the compressed-torsioned
bar taking into account mutual influence of compres-
sion and torsion on a bending is considered. Stiffness
matrixes of a bar finite element are received, allowing
to consider both axial and a tangential torque moment.
Key words: finite element, stiffness matrix, torque
moment.

ESTIMATION OF CRITERIA OF FAILURE OF SHIP
STRUCTURES AT NUMERICAL MODELLING OF
COLLISION OF SHIPS

Vasiliev R. V., Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42

In the present work features of numerical modelling
of failure of ship structures are considered at collision
of ships. The various criteria of destruction used in
models of a finite element method are investigated.
The example of destruction of a deck and side ship is
considered at blow of a struck bow. The analysis of in-
fluence of various parameters of settlement models on
the absorbed energy and total reaction is carried out.

Key words: struck bow, deck stiffened panel, side
stiffened panel, finite element method, criteria of de-
struction, absorbed energy.

RESEARCH OF FORMS OF DEEP PLASTIC
DEFORMATION FOR SHIP PANELS UNDER
COMPRESSION LOAD

Korshunov V. A., Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42

Article is devoted research of collapse patterns of a
stiffened panel subject to compressing loading, at
deep plastic deformation by means of finite element
method. Depending on parameters of stiffeners three
forms of a limit states are found out. The way of calcu-
lation of the ultimate strength of the stiffened panel is
offered. Comparison of the ultimate strength with ana-
lytical estimations is spent.
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KntoueBble crnosa: nogkpenrneHHaqa naHenb, npe-
AenbHoe COCToAHMEe, MeTOod KOHEYHbIX 3J1eMEHTOB,
npeanen Teky4vyecTtu, cxartue, obuwas norep4d yCTOVILWI-
BOCTWU, MEeCTHasa notepsA YCTOVIHVIBOCTI/I.
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CraTbsl nocBsiLLieHa UCCNefoBaHNI0 NNacTUYECKo-
ro AedopMnpoBaHns naHenu, noakpenseHHon peb-
pamMu XeCTKOCTW, Nof AeNCTBMEM NONepeyHoro Aas-
nenus. Mpn NOCTOAHHOW TONLMHE NNAacTUHbI Bapbu-
poBanvcb pasMepbl MOMEPEYHOro ceyeHus pebep
)KECTKOCTU, BbINOJMIHEHHbLIX B BUAe nonockl. Beissne-
Hbl XapakTepHble (OpPMbl MpPeAerbHbIX COCTOSHUIA
naHenu B 3aBUCUMOCTU OT COOTHOLLUEHWUIA XKECTKOCTU
nnactTuHbl U nogkpennsownx ee pebep. MNonyyeH-
Hble pe3ynbTaTbl NO3BONSAIOT PALMOHANbHO MPOEKTU-
poBaTb KOHCTPYKUMM MPU 3KCTPEMArbHbIX Harpyxe-
HUAX.

KnioueBble crnoBa: nmogkpenneHHas naHenb, npe-
JenbHOe COCTOsiHME, nnactuyeckass aedopmaums,
6okoBOe [aBrneHue, MeTo[ KOHEYHbIX 3NEeMEHTOB,
pebpo XeCTKOCTH.

UCCNEOQOBAHUE NPOLIECCOB
MHOIOKPATHOIO MIACTUYECKOIO
NE®OPMUPOBAHMUSA KOHCTPYKLIMKA HA
MOAENAX METOOA KOHEYHbIX 3NIEMEHTOB //
MOPCKVE MHTENNEKTYAINbHbLIE TEXHONMOrMW. 2011. Ne 4
(cneusbinyck).C. 27-33
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B cratbe paccmaTpuBaloTcsi MOAENN YNPOUYHEHMUS
ucnone3dyemble B MKQ3. MNMogpo6Ho onuncaHa mopgenb
HENMWHENHOro KnMHemaTu4eckoro ynpoyHenus Yabo-
wa. MNMpeacraBneHbl pe3ynbTaThl YACNEHHOMO UCChe-
JOBaHMS U CPaBHEHWs MOZENen nnacTu4eckoro no-
BEOEHUs MaTtepuana B NpPOrpaMMHOM KOMMIeKce
ANSY'S npu LUMKNUYECKOM HarpyxeHuu.

KntoueBble cnoBa: MOBEPXHOCTb TEKy4EeCTH, U30-
TPOMHOE YNPOYHEHME, KNHEMATUYECKOE YNPOYHEHME,
LUUKINMYECKOE HarpyxeHue, ocTaToyHble aedopma-
Unn, MeTon KOHEYHbIX 3NIEMEHTOB.
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NMNACTUYECKOIO PA3PYLUEHUA NEPEKPLITUNA
B YCNOBUAX OBYXKOMMOHEHTHOIO
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Key words: stiffened panel; ultimate strength; finite
element method yield stress; compress; overall col-
lapse; plate-induced failure; stiffener-induced failure;
local buckling of stiffener web.

RESEARCH OF FORMS OF DEEP PLASTIC
DEFORMATION FOR SHIP PANELS UNDER
LATERAL PRESSURE

Korshunov V. A., Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42

This paper deals with plastic deformation of stif-
fened panels under lateral pressure. The cross-section
of stiffeners is flat bar. At constant thickness of a plate
the sizes of cross-section of stiffeners varied. Forms of
ultimate limit state of the panel depending on ratio of ri-
gidity of a plate and stiffeners are revealed. For design
and strength assessment of various types of structures
such as ships, offshore platforms it has been realized
that ultimate limit states (or ultimate strength) are much
better basis than the allowable working stresses.

Key words: stiffened panel; ultimate limit states;
plastic strain; lateral pressure, finite element method,
stiffener.

RESEARCH OF CYCLIC PLASTIC DEFORMATION
OF STRUCTURES ON MODELS OF THE METHOD
OF FINITE ELEMENTS

Korshunov V. A., Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42

This paper deals with hardening models applied in
FEM. The model of nonlinear kinematic hardening is in
detail described. The results of numerical analysis and
comparison of models of plastic behaviour of a material
under cyclic load are presented.

Key words: yield surface, isotropic hardening, ki-
nematic hardening, residual deformations, finite ele-
ment method.

FEM MODELS FOR ULTIMATE STRENGTH
ANALYSIS OF STEEL STIFFENED-PLATE UNDER
COMBINED AXIAL COMPRESSION AND LATERAL
PRESSURE ACTIONS

Korshunov V. A., Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42
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B npeacrtaBneHHON cTaTtbe uccnegyeTtcs npume-
HEHNS HENWHENHOr0 MeTOAa KOHEYHbIX 3MEeMEeHTOB
ANa aHanu3a npegenbHON NMPOYHOCTM CTanbHbIX NoA-
KpenmieHHbIX NaHemnew, OKPY>XEHHbIX paMHbIMU CBS-
39MM nNpu 0O6beAMHEHHOM [OeNCTBUM OZHOOCHOIO
ckatusi u 6HokoBoro AaBneHust. CdopmynmpoBaHbl
pekoMeHgaummn Ans paspaboTku pacyeTHONM mMoaenu
MeToda KOHeYHbIX anemeHToB. [MpegnoxeH cnocob
3aflaHusl HayanbHbIX HECOBEPLLEHCTB B pacyeTHOW
mogenu.

KnioyeBble crnosa: moAkpenneHHas naHenb, npe-
AenbHoe COoCTosHWe, nNpeden TekyyYecTu, cxaTtue, 6o-
KOBOe [JaBrieHne, MeCTHas noTeps YCTONYMBOCTH,
MeTO[ KOHEYHbIX 311EMEHTOB.

METOA BAPUALUUN YMPYTUX XAPAKTEPUCTUK
B PACYETAX HECYLLEEX CTOCOBHOCTU
BANOYHbIX VI.!]EAHVI3ALWII7I CyaoOBbIX
KOHCTPYKUWMW // MOPCKME UHTENNEKTYAJIbHBIE
TEXHOMormn. 2011. Ne 4 (cneugbinyck). C. 38-44
MwupoHoB M. KO., NMoHomapes [. A., PoguoHos A. A.
CaHkT-lNeTepbyprckuii rocyaapcTBEHHbI MOPCKOW
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Ha npumepax pacuyeTa npegenbHbIX Harpysok
YHMBEpCcanbHbIM METOAOM Bapuauuu ynpyrux Auc-
KPETHbIX MnapameTpoB 0anok, pam u nepekpbITUi
oueHumBaeTcst paboTocnocobHOCTb U 3hhEKTUBHOCTD
MeToa, paccMaTpuBaloTCs NyTW €ro COBEPLUEHCTBO-
BaHWSi U UCMOMb30BaHNSA B MPOEKTUPOBAHUUN CYLOBbIX
KOHCTPYKLWIA.

KntoueBble cnoBa: npegenbHoe paBHOBECUE, Xe-
CTKO-NMacTU4eCckne MOAEnu, MeToA KOHEYHbIX ane-
MEHTOB, (OUKTUBHBLIE XXECTKOCTWU, NpederibHble Ha-
rpy3ku 6anoyHbix cuctem, npefernbHble MOBEPXHO-
CTU, NPOEKTMPOBaHNE HBOPTOBLIX YCUNEHUA.

PACYET NPEOENbHbLIX HAITPY30K
NNACTUHYATbIX MOOENEN CYOOBbIX
KOHCTPYKLWW // MOPCKVE UHTENNEKTYAMNBHBIE
TEXHOMOrmMK. 2011. Ne 4 (cneusbinyck). C. 45-50
MwupoHos M. FO., PoguoHos A. A.
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PaccmoTpeHo onpepeneHne npefenbHbIX Harpy3ok
NMacTuH CyaoBoW OBLUMBKM U NNAacTMHYaTbIX MoAenen
GanoyHbIX CBsi3eil Npu AEWCTBAU pacnpenerneHHbIX U
COCPEAOTOYEHHbIX CUM METOAOM Bapuauun ynpyrmx
xapaktepuctnk B coyetaHun ¢ MKD. WccnepoBaHbl
pas3nuyHble ypaBHEHWS MpPeAenbHbIX MOBEPXHOCTEN B
HanpsPKEHWAX M Noaxon K OLEeHKe BKnaga MeMOpaHHbIX
YCUINWI B HECYLLYYIO CMIOCOBHOCTB NNACTMH.

KnioueBble croBa: MeTo[ KOHEYHbIX 3IEMEHTOB,
(DUKTUBHbIE XECTKOCTW, NpefernbHble Harpysku nna-
CTUH, NpefernbHble NOBEPXHOCTU, U3rMOHbIE U MEM-
OpaHHble HanpsxXeHus, npegenbHble NPorndsbl.

AHANN3 ®OPM PA3PYLLEHUA KOHCTPYKLIUIA
M3 NONMIMMEPHbLIX KOMMNO3ULIMOHHbBLIX
MATEPUWAIOB // MOPCKWVE WHTENNEKTYANbHBLIE
TEXHONormn. 2011. Ne 4 (cneusbinyck). C. 51-58
Poauonos A. A., CbiyeBa C. H.
CaHkr-lNeTepbyprckuii rocyaapcTBEHHbI MOPCKO
TEXHUYECKUIA YHUBEpCUTET

MOPCKHWE UHTENNEKTYANbHbIE TEXHONOI'MU

In presented paper application of nonlinear finite
element method models for ultimate strength analysis
of steel stiffened panels structures under combined
axial compression and lateral pressure actions is inves-
tigated. Recommendations for development of desing
model of finite element method are formulated. The
way of the task of initial imperfections in desing model
is offered.

Key words: stiffened panel, ultimate limit state, yield
stress, compression, lateral pressure, local buckling, fi-
nite element method.

METHOD OF VARIATION OF ELASTIC
PARAMETERS IN CALCULATIONS OF LOAD-
CARRYING ABILITY BEAM-IDEALIZED SHIP
STRUCTURES

Mironov M. J., Ponomarjov D. A., Rodionov A. A.
Saint-Petersburg State Marine University

e-mail: kafedra_smk@mail.ru
tel.: +7 (812) 494 09 42

Examples of definition of limit loads with method of
variation of discrete elastic parameters of beams,
frames and grillages realized. The ability and efficiency
of this method estimated. Using of this method in op-
timal design of ship structures analyzed.

Key words: limit equilibrium, rigid-plastic models, fi-
nite element method, fictitious stifnesses, limit loads of
beam systems, limit surfaces, design of board rein-
forces.

CALCULATIONS OF LIMIT LOADS OF THE
LAMELLAR MODELS OF SHIP STRUCTURES

Mironov M. J., Rodionov A. A.
Saint-Petersburg State Marine University

e-mail: kafedra_smk@mail.ru
tel.: 8 (812) 494 09 42

Determining of the limit loads of laminas (plates) of
ship boarding and of the lamellar models of braced re-
lations under action of distributed forces and concen-
trated forces is estimated by means of method of varia-
tion of elastic parameters in combination with finite-
element method. Different equations of limit surfaces in
stresses and approach to evaluating of contribution of
membrane efforts into load-carrying ability of laminas
are investigated.

Key words: finite element method, fictitious stif-
nesses, limit loads of plates, limit surfaces, bending
and membrane stresses, limit deflections.

ANALYSIS OF FAILURE TYPES OF STRUCTURES
FROM POLYMER COMPOSITE MATERIALS

Rodionov A. A.. Sycheva S. N.
State Marine Technical University of St. Petersburg
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B paboTte npencraBneHbl pesynbTaTthl UCCneLoBa-
HWS MPOYHOCTHBIX XapaKTepUCTUK NanybHOro nepekpbl-
TUS1 U3 MONMUMEPHBIX KOMMO3WLMOHHBLIX MaTepuanos C
MOMOLLIbIO pacyeTHbIX MoAenen MeToda KOHEYHbIX
3neMeHToB. BO3MOXHOCTb paspyLLeHUs OLieHnBanach ¢
MOMOLLbIO Pa3nuyHbIX KpuTepues. MccnegoBaHus 3Ha-
YeHU PYHKUMM paspyLLEHNst BO BCEX CIOSIX KOMMO3MWT-
HOro MaTtepumarna no3BOnuno MNpPOrHo3vMpoBaTb copmy
paspyLleHns  KOHCTpykumu. PesynbTaTtel pacyeToB
CPaBHMBAIOTCS C pe3ynbTaTaMu HaTypHbIX WUCMbITaHUA
1 JEMOHCTPUPYIOT XOPOLLIEE COrNacoBaHue.

KnioyeBble crnoea: MNONMUMEpPHbLIE KOMMO3WULMOH-
Hble MaTepuanbl, MnepeKkpbiTUe, MeTOA KOHEYHbIX
3NEMEHTOB, KPUTEPUI paspyLUEHNS.

OLIEHKA NPELENbHbIX COCTOSAHUNA
CYOOBbIX MNACTHUH NPU
KOMBUHUPOBAHHOM HAIPYXXEHUW,
CBA3AHHOM C NONEPEYHbLIM OABNEHMEM U
U3r’MBOM KOPITYCA // MoPCKVE
WHTENNEKTYANBHBLIE TEXHONOMMK. 2011. Ne 4 (cnevBbl-
nyck). C. 59-63

PoauvoHos A. A.

CaHkT-lNeTepbyprckuit rocyaapcTBEHHbIVE MOPCKOW
TEXHWUYECKUI YHUBEPCUTET

e-mail: rodionovsmk@yandex.ru

Ten. (812) 494-09-42

Tymawuk I'. A., UHAW um. akaa. A.H. Kpbinosa

B crtatbe nccnepytotca npepenbHble COCTOSIHUS
NNacTUH CygoBOro Kopnyca, y4acTBYHLLMX B BOCNpU-
SATUN NonepevHoro AaeneHuns u obuwero uarnba. Ona
nccnegoBaHUSA UCMONb3YETCA METOA KOHEYHbIX ane-
MEHTOB. PaccMOTpEHbI pasnuyHble BUAbI FPaHUYHbIX
ycrnoBuii. BeinonHeHa oueHKa BAMSAHWSA HayvanbHbIX
nnacTnyecknx gedopmaumi oT nonepeyHomn Harpys-
KV Ha npefernbHoe COCTOSTHNE NMNacTUH.

KnioueBble cnoBa: nnacTuHbl CyLOBOro Kopnyca,
MeTOo[, KOHEYHbIX 3MEeMEHTOB, nnactuyeckoe aedop-
MUpPOBaHWe, KOMOVMHUPOBAHHOE HarpyxeHue, mnpe-
OenbHOe COCTOSHME.

OLUEHKA ®OPM MNACTUYECKOIO
OE®OPMNPOBAHUA U NPEOENBbHBLIX
COCTOSIHUM KOHCTPYKLINMW CYOOBOIO
NEPEKPbITUA NP OOHOKOMMNOHEHTHOM
HATPYXXEHWW // MOPCKWE MHTENNEKTYAJbHbIE
TEXHOMormn. 2011. Ne 4 (cneusbinyck). C. 64—68
PoauwoHos A. A.
CaHkT-lNeTepbyprckuit rocyaapcTBEHHbIE MOPCKON
TEXHUYECKUI YHUBEPCUTET
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Ten. (812) 494-09-42
Tymawuk I'. A, UHAU um. akaa. A.H. Kpbinosa
B pabote Ha npumepe CydoBOro NEPEKpbITUS UC-
cregytoTca mpouecchl rnyGoKoro MnacTuyeckoro Ae-
hopMUpOBaHUsi NOA OENCTBUEM MOMEPEYHON HarpysKu.
B kauyectBe meToga uccrnegoBaHWs NPUHAT METod KO-
HEYHbIX 311EMEHTOB. Mcnonb3oBaHbl KOHEYHLIE 3rIEMEH-
Tbl 0DOMOYKM W crieumanbHble OanoyHble 3MEeMEHTHI.
Mpu oueHke npenenbHbIX Harpy30K M3rMOHO-CABUIOBbIX
MEXaHM3MOB MacTM4eckoro AedopMUpoBaHNs pas-
NIMYHblEe MOAENM NoKa3sary XopoLLUee CorfacoBaHue.
KnioueBble crnoBa: cyioBOe MNepekpbiTue, MeToA
KOHEYHbIX 3MEeMEHTOB, nnacTuyeckoe AedopMUpo-
BaHWe, 6anoYHbIN 3NEMEHT, 000NOYEYHbIN INEMEHT.
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e-mail: sychevasn@rambler.ru
tel.: 8 (812) 494-09-42

In work results of research strength characteristics
of deck overlapping from polymeric composite mate-
rials by means of settlement models of a method of fi-
nal elements are presented. Destruction possibility was
estimated by means of various criteria. Researches of
values of function of destruction in all layers of a com-
posit material has allowed to predict the form of de-
struction of a design. Results of calculations are com-
pared to results of natural tests and show the good
agreement.

Key words: polymer composite material, deck floor,
finite element method, failure criterion.

ULTIMATE LIMIT STATE ASSESSMENT OF SHIP
PLATED STRUCTURES UNDER COMBINED
LOADING CAUSED BY LOCAL PRESSURE AND
HULL GIRDER BENDING

Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42
Tumashik G. A., Krylov Shipbuilding Research Institute
In article ultimate state of ship hull plates of the
case participating in perception of lateral pressure and
the general bend are investigated. For research the fi-
nite element method is used. Various kinds of boun-
dary conditions are considered. The estimation of influ-
ence of initial plastic deformations from lateral pressure
on a ultimate state of plates is executed.
Key words: plates of the ship hull, finite element
method, the plastic deformation, combined loading, ul-
timate state.

ASSESSMENT OF PLASTIC DEFORMATION
FORMS AND ULTIMATE LIMIT STATE OF SHIP
FLOOR STRUCTURES UNDER UNICOMPONENT
LOAD

Rodionov A. A.
State Marine Technical University of St. Petersburg

e-mail:rodionovsmk@yandex.ru
tel.: (812) 494-09-42
Tumashik G. A., Krylov Shipbuilding Research Institute
In work on an example of ship deck overlapping
processes of deep plastic deformation under the influ-
ence of lateral loading are investigated. As a research
the finite element method is accepted. The shell ele-
ments and special beam elements are used. At an es-
timation of maximum loads of bending-shear mechan-
isms of plastic deformation various models have shown
the good agreement.
Key words: ship deck overlapping, finite element
method, plastic deformation, beam element, shell ele-
ment.
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B pabGote npuBogsTca pesynbTaTbl YUCIEHHOrO
MOENUPOBaHNST KONeBaHUn CXXMKEHHOro rasa B rpy-
30BOM TaHKe ras3oBo3a MemOpaHHOro Tuna npu co-
yOapeHuun ¢ nefgoBow nperpagon. MapameTpbl yaap-
HOro MMMyrbca MNonyyYeHbl U3 MOAENMW, OMUCbIBalo-
LWen npouecc 3akMUHMBAHUA CcyaHa B TSXKEMbIX
nbaax, He paspyllaembix OT u3ruba npu yaape. B
OCHOBE MOPOAMHAMUYECKOW MOAENU [ABWXEHUSA
CKMXKXEHHOro rasa nexaTt ocpefHeHHble no Pen-
HOMbACY YPaBHEHUSA [OBWXKEHUSI BA3KOW >KUOKOCTM,
JonornHeHHble k- mopensto TypbyneHTHocTu. [Ons
OTCreXnBaHus noBefAeHus cBoOGOAHON NMOBEPXHOCTU
ucnonb3dyetcsa metoq VoF. lNMpeanoxeHa metoauka
onpeneneHns 6e3onacHon CKOPOCTU ABUXEHUS cya-
Ha B NefoBbIX YCINOBUSIX, NPW KOTOPOW rMApOAMHa-
MUYECKME Harpy3ku OT XMOKOro ra3a Ha CTEHKU MeM-
OpaHHbIX TaHKOB HE MPEBOCXOASAT AOMNYCTUMbIX 3Ha-
YeHun.

KntoueBble crnoea: nea, yAapHoe  B3auMO-
nencrteme, TaHK, KonebaHus CXWKEHHOro rasa,
Harpysku.
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Ha ocHoBe COBOKYMHOCTW KOHEYHO-31IEMEHTHbIX
Mofernen npeanoXxeHa MeTOAOoNOorMs OUEHKW Hanps-
XEHHO-A4edOPMUPOBaAHHOIO COCTOSIHAA U pecypca
LIaHroBbIX KepHOpBAaTelbHbIX KOrew B LUMPOKOM Auna-
nasoHe BHelWHnx ycnosuin. OBOCHOBaAHO NpuUMeHe-
HWe psfga pacdeTHbIX MoAernen B3aumMopencTBue
OTAENbHOWM LiaHrn 1 CcekTopa KepHa npu Hanmummn He-
KOHTaKTHbIX 30H 1 Y4eTOM LMKINYECKOW CUMMETPUN.
WccneposaHbl napameTpsl HanpspKeHHO-
AedOpMMPOBaHHOIO COCTOSIHMSI 3TOM MoAenu npu
pasnunyHbiX CBOWCTBax rpyHTa. Ha ocHoBe HangeH-
HbIX NapamMeTpoB HanpsXXeHHO-AedOPMUPOBAHHOIO
COCTOSIHUS [aHa MHXeHepHas OLeHKa [OoNnroBeyvHo-
CTU UaHru (Mo ycTanoCTHbIM KPUBbLIM).

KntoyeBsble crioBa: YACMEHHbIN aHanns, MeToA, KO-
He4YHbIX 3nemeHTOB, OypoBoe obopyagoBaHue, pe-
CypC, peonorusi rpyHra.

MOPCKHWE UHTENNEKTYANbHbIE TEXHONOI'MU

SIMULATION OF THE SLOSHING IN PRISMATIC
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In the present work the simulation of the sloshing in
prismatic tank of LNG carrier under impact interaction
with ice barrier is described. The parameters of the im-
pulse obtained from the model, which describes the in-
clination of the ship in the heavy ice condition. Believe,
that the ice does not broke under the impact. The Rey-
nolds averaged Navier-Stokes equations coupled by
the standard k-¢ model are applied for the simulation of
the liquid gas dynamics. The volume of fluid method
(VoF) is used for the capturing of the interface gas-
liquid. The method for the estimation of the safety
speed motion in the ice condition, when the pressure
load is minimal, is suggested.

Key words: ice, impact interaction, sloshing, pres-
sure loads.

THE METHODOLOGY OF APPLICATION FEM FOR
AN ESTIMATION

OF LIFE OF ELEMENTS OF A DRILLING
EQUIPMENT

Stroganova O. S., Frumen A. |.
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On a basis of series of model’s finite - element the
methodology of an estimation of condition’s stress-
strain and collets resource: of a core extractor of thim-
bles in a broad band of external conditions is offered.
The application of series design models interaction by
separate collets and quadrant of a core is substantiated
at presence of not contact bands and account of a cyc-
lo symmetry. The parameters of stress-strain condi-
tions of this model are studied at different properties of
a ground. On the basis of the found parameters of
stress-strain conditions the engineering estimation of
life collets (on fatigue curves) is given.

Key words a numerical analysis, finite element me-
thod, a drilling equipment, resource, rheology of a
ground.



