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Yem zanomHuTca APM Structure3D v16?

Ctapble (pyHKUMN HA HOBbLIU naa!




APM Structure3D v16

Cucrtema pacyeTa HanpsXeHHo-Ae(dOopMMPOBAHHOIO SR
COCTOSAHUSA, YCTONUYMBOCTU, COOCTBEHHbIX o : %
N BbIHYXAEHHbIX KONebaHnn aeTanem n KOHCTPYKLUNI R RS
METOAO0M KOHEYHbIX 3/IEMEHTOB ORI

T

L

HoBas
Bepcus!

T
T T
I T
I L
L .|
I A "
. - Al
- L F -
- . S -
F . S 1

T
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Tononorn4yeckas ontuMmusauus KOHCprKLIMVI

pacyeT onTMMaribHOro pacnpegeneHus matepmana
B 0bnacTn NpoekTUpoBaHUs Noa AEeNCTBUEM
COBOKYMHOCTW 3aaHHbIX CUITOBbIX (0aKTOPOB

‘/ HoBasa noctaHoOBKa 3aga4vM — MMUHUMU3aLUUA MacChl
C orpaHn4yeHmnem HaHpH)KeHMVI;

v Tononornyeckaa onTUMmu3aumsa AnA KOHCTPYKLUM,
cocTosiLumnX U3 ctepxHeBbiX KJ;

v [ononHnTenbHblIE TEXHONMOrMYECKue orpaHUYeHus:
«MaKCcUMarnbHas TOMLWMHA», KCUMMETPUR»,
«WITaMMNOBKay;

V' V48T 06LEMHBIX (Hanpumep, rpaBuTaums)
MU NOBEPXHOCTHbLIX CUN (Hanpumep, AaBreHne
Ha NOBEPXHOCTb TBEPAOTESbHbLIX KJ)




-
=

v Mpu PACYETe COBCTBEHHbIX YACTOT

npeaBapuUTesibHO HarpyXeHHbIX KOHCTPYKLUW
peanunsoBaH yJyeTr CUNOBbIX c¢akTopoB,
NONy4YeHHbIX U3 HEFIMHEUHOro pacyéTa

PACYHET BbIHYXXAEHHbIX KONEBAHUN
KOHCTPYKLIMI BO3MOXeH c y4yeToMm
COOCTBEHHbIX YyacTor, NOCYUTAHHbIX

C npeaABapuTesibHbIM HarpyxeHumem

CobOcTBeHHaA U BblHYXXAeHHaA AUHaAMMKa

SWM[HA2]




PacyeTt FSI «no-Hawemy»

PACHET AHanu3 HOC ¢ yyeTom nong gasneHui
FSI n/ivnu temnepatyp n3 APM FGA

[V NMukedinblit cTaTyeckuii pacuet

[1A 3arpyskeHns | 3arpyxenue 0

SVYM[RRZ]

1.704e+08

1.558e+08 Metog | Sparse v

1.491e+08 YuWTbIBaTL None TemnepaTyp (M3 CTauMoHapHON TENONPOBOAHOCTH)

135108 . - YuWTbiBaTL None TemnepaTyp (M3 HeCTauMOHAPHOI TennonpoBOAHOCTH)
._ 1-2?8 08 ‘\‘\. e [na MomMeHTa EpEmMEHIA 0-0

- =] - -
M A
1.172e+08 Ny e 3arpysHeHe
1.0650+08 S o - - YuuTbIBaTH NOMe AaBneHnid n3 FGA RN EREERY
. YuuTbBaTh None Temnepatyp M3 FGA
9 587 e+07 lTepala
8.522e+07 -
aCYET YCTOHUYHBOCTH

|| L

7. 45T e+07

£ 3906407 || CoBicTBeHHble yacToTbI

. 392%e

5 3078407 [ |Henumeiinbii pacuer

4_262e+07 [ | Tononoruueckas ontumnzaums

3.197e+07 [ | Bomyxpaenusie konebanms

2.130e407 [ | Pacuet craumoHapHoii TennonpoBoaHOCTH

1.068e+07

Pacuet HECTaLLHOHaDHOH TennonpoBoaHOCTH
2.766e+04




TennoBou aHanus
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h.‘ 4} PacuetHan moaens
=8 Matepuansl
/ 6 o EHez Harpyzku [ | Nnneiitbii craThyecknii pacuet v
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= € MaruuTtHble Harpy W, Temneparypa mr - .
«CKOpOCTb NOTOKa» - ) enmHeiinbH pacier
= ~€# BuicokouactoTHei¢ il Tennosoii notok -
v = Tononornyeckas oNTUMU3aLMA ¥
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Al [= Peaynbtatsl @ Temnepatypa Ha NoBEpXHOCTH Sparse_LDL
. Sparse_LL
K- . Tennoeoii NOTOK Ha NOBEPXHOCTL pacuer |Sparse_LU NPOBOAHOCTH v
TterMINRES
@ Konsekuus S CG_DP v
v’ PeanusoBaHa BO3MOXHOCTb BbIGO pa o . [ Pacser pare e o
o Ceoiicreo 3Have i Vanyuene || 3nexrp/Sparse_BiCGs_ILUT v
pewatenen CJIAY ) Sparse Ycrapesui
o YaanuTe Bce [ |MarnuTocTaTnueckii pacdet v
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PaboTta c reomeTpuyecKuMum npuMmMTUBaMm

PABOTA c Y3JIAMMU:

v" Mpoekums y3noB Ha NIOCKOCTL, LUAMHAP, Chepy
0d  go gt g e gt ﬂfﬂ -"’
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CoeauHeHWe «rpynnbl Y3MOB C rPYnnou y3noB» /
COBMEeCTHbIMU nNepemMeLleHnAMun
: _ T
™ . = 5 = lh’w";
o i . R '

CTepxHn Ynpyrue ceszu I CoBMeCTHble nepemelleHHa

OTMeHa
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PaboTta c reomeTpuyecKuMu NpUMMNTUBaAMM

NMOCTPOEHME TEOMETPUYECKUX PUT'YP NapaveTpbl (® Uncno crepwet
n PABOTA ¢ NTPUMUTUBAMM: X | 2676970y Y 7074.500 O fmra, ww
D P 2874.880
D El T . ﬂ)’l“l:lagggl%l?jﬂgEHHbD( 3NeMeHTOB:
v BT B i Makc. 805,350
Nob6aBneHa BO3MOXHOCTb NepPeKsIlio4YeHns1 mexay BBoAOM R
OTMeHa [MomellaTh HoBble 0ObeKTbl B
paguyca unum guameTpa npu co3gaHnm OKpyKHOCTU O armansit cao

(®) popuTenbCKkuii coi

‘/ Mpun pa36v|eHM N CTepXxXHA BO3MOXHO COXpaHeHue paHee
KonupoeaTb Harpysku
BBeAEHHbIX BHEeLWHUX Harpy3ok, pacnpeneneHHbIX [ NpensapuTensHas aehopmauus

Pacnpepnenennas B ['CK
no AJiInHe CTepPXHA
PacnpepenenHas B JICK

/ " " BeTpoBble Harpy3ku
npOBe.quO OGbenM HeHne KoOMaHA CTepXeHb Nno y3.r|aM

TeMﬂepaTypa Ha CTepKeHb
M "cTepXeHb No AnuHe u yray" [V] Cobicraennbi sec

OK | OTMeHa |

v’ MNosBMNack BO3MOXHOCTL pucoBaHusi napannesnbHbIX
U NepneHaUKYNAPHbIX CTepPXXHEN K paHee BblAeNeHHbIM

4 Mpn pucoBaHUn CTepXXHA 3agenUcTBOBaHa Knasuwa «Tab» =l lo anune u yray

ansa BpeMeHHOVI (tWIKcaLWIVI yrna nnum AnnHbl CTePXHA B +
£k [10 KOOpAMHAETAM

éﬁi— Cozpatb CTepXeHb
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PaboTta c reomeTpuyecKuMum npuMmMTUBaMm

PABOTA c NNNTACTUHYATbIMU KOHEYHbLIMU INIEMEHTAMMU: por s © croco

LleHTp oTBepcTna

() Cnocob 2
X, MM 0

® Uncno pazbuennii 0
R D Pamyc 10

~ Anwuna, v 0.000
v’ No6aenexa komaHpaa pucoBaHUA NMPSAMOYrofibHOW MNacTUHbI e o
C OTBEpPCTUEM

ni

® Yncno pazbuennit 0

[ | Tomumna ans Hosbx nnacty 0.000 MM Nnuua, v 0.000 nz

NoKazaTe OTmeHa

[ @aitn Penaxtvposanwe Bua Pucopaswe Harpyaxn MHCTpywesrw Ceoficrea MposkTuposande PacyeT Peayierame Oweo Cripaska - &x
v/ Peanu3oBaH pacueT nonepeyHbIX Cun B NNacTUHax DG 8 a8 e L 606888 6L i 805 DSl i il

i b e i G A
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e, | R
% | Mo.0s017

0.06704

0.05381

0.04078

0.02765
0.01452
0.001385

v’ Pacuér COBUroBbIX NonepeYHbIX HanpsXxeHUn u gecopmauunmn N
ansa nnactuH tmuna MITC

et

-0.05114
-0.06427
-0.0774
-0.00053
-0.1037
01168
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HOBbIE OB BLEKTbI
ana NOCTPOEHUA PACYETHbLIX MOOENEN:

v «TpybonpoBoaHasa apmaTtypa»

KomaHga no3BonuT 3agaThb MacCCy U pacnoinoxeHue apmMaTtypbl
AnAa ydeta ee MaCCOBO-UHEPLUUNOHHBIX XapakKTepUucTuk

npu pac4yerte prGOﬂpOBOAHbIX cuctem
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E Qaiin PeaaktwpoBaHue Bua | Pucoeanwe | Harpy2km WHCTpyMeHTI
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Ceoiictea [lpoekTvpoeaHue PacueTbl PezynbTatsl

¥3en

CrepxeHb
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Bl @fE 0088 15"
43 N N VYIRS

InemeHTHl Tpy6onpoeoioe

» ‘ = Yuactok TpyOsl

g’@i .CHGMV - @‘

..... -l

MnactuHa
Mnuta
OBBbeMHbIE 3NEMEHTHI
& dyra
,/,r;‘i: OKpYXHOCTb
Onopa
A Ynpyras ceszb
WapHup
k= Oceoboxaenme cenzn

o8 CoemecTble nepemelenya

#| YaamTe suifpanHoe

E Yaanute BCe

Heckonbko ¥3N10B B O/HOW TOUKe

» |[dG Tpoiinuk
P |7 OTBOA NO Tpem TouKaMm
P | #5 OtBoA o KoHUAM ABYX CTEpXHEN

ﬁ OTBOA NO [BYM CTEPXKHAM W pagunycy

TpybonpoeoaHan apMatypa

Pabota c reomeTpuieckumm

MapameTpbl
Macca [kr]

Macca npueofa [kr]

CmelleHre npuBoaa [Mm]

x |0.000 |y 0.000 7z 200

OTpucoeKa

[Ouametp [Mm] 10.000]

YnanuTe

npPuUMNTUBaAMMU
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BbigeneHne oo0bLeKToB

OMNEPALUUA «BbIAENTEHUE»:

v" Hosbiii anropuTM «BblaeneHusi/pasBblaeneHnsa» pamMKou T;E.F I:? ------- ;

v «BblaeneHue/pa3BbiaeneHne» NPou3BosibHbIM KOHTYPOM

v «BblaeneHune/pasBblaeneHne» No Hopmanum
(ana nnactvH u 1B. K9)

BEPXHWIA NoAC

/ HVKHMI NoAC k. s
I'pynnbl BblaerieHus nepembluKm

rnaeHble CBA3K

new

______
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PenaktnpoBaHue o0 bLEKTOB

ONEPAUUNA «PEOAKTUPOBAHUEN»:

Mo ocam I'CK

v’ 3axeambieaem o6bekTbl 63 NPeABapUTENBHOMO UX BbiAeNeHNs o >

Z, Mm 21

v Konupyem o6beKTbl MPU HaXkaTuu Knasuwm «Shift»

‘/ MoOXXem nepemMmewamb O00BLEKT Ha onpeagesieHHoe paccrtosiHue,
3aAaHHOe nosfb3o0BaTesieM




B pnanoroBom okHe "Pacyet"
peannsoBaHa BO3MOXHOCTb

«OTKPbITb/CKpPbITb» CBOUCTBA
TOro UM MHOro TUMa pacyeTra

[%] Nuneitnbii craTuyeckuii pacuet

Pacuet ycToiunBoCTH

Co6CTBEHHble YACTOThI

[] MuHeitublit cTaTueckwii pacyet

[ | Pacuer ycroiiuneocrn

[ ] CobcTBeHHbIe uacToThI

[ ]YuuTbiBaTh NpefBapuTentHOE HarpyKeHue

LLNA 3arpyskeHun  3arpysenune 0

MeToq |V|TEpaL|,HH NOANPOCTPaHCTB

Konuuectso cobcreenHbix yactor | 16

[ | HenuweiiHbii pacuer

[ ] Tononoruyeckan ontummaaums

[ | BoiysknenHbie konebanus

l:‘ Pacuer ErauunHapHm“q TennonpoBoAHOCTH

PacyeT HecTauMoHapHoIi TennoNpoBOAHOCTH

l:‘ PacueT NoCTOAHHBIX TOKOR

[ | 2nexrpocratuueckuii pacuet

[ | MarnuTocTaTuueckuii pacuet

[ | HecTaumoHapHbiit 3neKTpoMarHUTHbIA pacuet

[ | BolcokouacToTHbIii MOganbHbIit aHanus

OK | ‘ OTmeHa

[ | Henuneiinbiii pacuet

[ ] Tononoruueckas onTummaaums

[ | BemyiaenHble konebamns

[ | Pacyet craumonapHoii TennonpoBoAHOCTH

Pacuer HECTaLI,HOHaDHOﬁ TennonpoBOAHOCTH

[ | PacueT nocTosHHbIX TOKOB

[ | 3nexTpocraTuueckuii pacuet

[ |MaruuToctatnueckuii pacuet

[ ] HecTaumoHapHblit 37eKTpoMarHuTHbIii pacueT

[ | BeicokouacToTHbIi MOA@nbHbIA aHanna

OK ‘ ‘ OTmeHa

OunanoroBoe okHO «PacueTt»

| JIMHEHbII CTaTHMYECKHii pacyeT

Ans 3arpykenns | 3arpyeue 0; coBCTBeHHDIA BEC KOHCTPYKL... W

MeTton | Sparse v |

YyWTbIBaTb NOMe TeMnepaTyp (M3 CTAUMOH3PHOI TennonpoBOAHOCTH)
YyWTbIBaTb NOMe TeMnepaTyp (M2 HeCTaUMOHaPHOW TeNNoNPOBOAHOCTH)

N4 MoMeHTa BpemeH) 0-0

3arpysreHme

YyuTbiBaTL None gasneHui u3 FGA
MOMeEHT BpereH)

MTeea 115

YuyuTbiBaTh NoNe Temnepatyp U3 FGA

[ ] Pacuet ycroitumsocti

[ ] CobcTBeHHble yacToTl

[ | Henuneiinbiii pacyet

| ] Tononornyeckas ontumuzauns

[ | Bomyxnenubie konebanusa

[ ] Pacyet craunoHapHoii TennonpoBoaHOCTH

Pacuer Hecrauuouapuoﬁ TennonpoBoOAHOCTH

[ ] PacyeT nocTosHHbIX TOKOB

[ | 3nextpocraTuyeckuii pacyet

[ | MaruuTocraTuyecknii pacuet

[ | HecTauvoHapHbiii 3nekTpoMarHUTHBIA pacyeT

[ | BbicokouacToTHblit MOQ@NbHLI aHanms

OK | | OTmeHa




‘/ [JoGaBneHa BO3MOXHOCTb 3aMEHUTb HUXXHIOKO YacCTb LUKanbl Ha KapTe pe3yrnibratoB
Ha OenbIi UBET, YTO NoMoraeT BU3yasibHO «nNoacBeTUTb» Hanbonee HarpyxeHHble

4 BepxHu# npegen Ha KapTax KoadduumneHTOB 3anaca orpaHmyeH 3HadyeHuem 10
SVHryr2)

90.09
84.08
78.08
72.07
66.06
60.06
54.05
48.05
42.04
36.04
30.03
24.02
18.02
12.01
6.006

0.0001007
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B KOHCTPYKLMUM MecTa

SVI&I—HHM“Z], SVM[HA

90.09
84.08
78.08
72.07

66.06
60.06
54.05
48.05
.42.04
36.04
30.03
24.02
18.02
12.01
6.006
—0.0001007

KapTbl pe3synbratoB

Tun pacdeta  CTaTWueckuii pacuet

3arpykeHwe  Harpyzka Ha nonky
KapTa pesynbTatoi
Tun pesynsTatoB  |HanpsbkeHus

¥ Crepswn SVM
¥ Mnactuwbl |SVM

MonoxeHue KapTol | Ha Aed)opMUPOBAHHOIN KOHCTPYKUMK

Bun kapTel | Mzoobnactu

KOMMUECTBO H30YPOBHeii low white
YCpeaHATb 3HAUEHUA N0 Y3Nam
[ | NokasbisaTb Wwkany & BUAE FMCTOrPaMMbI

MacwTabHbii kKoadduumreHT auto aBTC
[ lechopMHpoBaHHas KOHCTPYKUMA
[ ] HepedopMMpoBaHHan KOHCTPYKLMA



HTLU «AlNMM»

Cnacubo 3a sBHumaHumel!

KoMmnauua HTLU «AlNMM»
(Hay4YHO-TEXHUYECKUUN LEeHTpP)

MockoBckas obnactb, r. Kopones
OkTa6pbckun 6ynbBap, A. 14, odbuc 6

Ten.: (498) 600-25-10, (495) 514-84-19
Internet: www. apm.ru, www.cae.apm.ru

E-mail: com@apm.ru



