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org.sipesc.algor ithms.MModel

+getInitialX()

+calculateF()

+formJacobiMatrix()

+solve()

+setCurrentX()

+getCurrentX()

org.sipesc.algor ithms.MNonlinearEquations

+initialize()

+getProgressMonitor()

+getInitialX()

+calculateF()

+formJacobiMatrix()

+solve()

+setCurrentX()

+getCurrentX()

org.sipesc.fems.elastoplastictasks.MFemElastoPlastic

+cal cul at eI ni t i al I nf o( )
+sol ve( )  :  bool
+i sCompl et e( )  :  bool
- cal cul at ePr edi ct or ( )
- cal cul at edLambda( )
- i t er at e( )
- i sConver gent ( )  :  bool
- changeSt epSi ze( )

or g. si pesc. al gor i t hms. MNonl i near I t er at or

+get Pr ogr essMoni t or ( )  :  MPr ogr essMoni t or
+i ni t i al i ze( )  :  bool

or g. si pesc. al gor i t hms. MSol ver

+cal cul at eI ni t i al I nf o( )
+sol ve( )  :  bool
+i sCompl et e( )  :  bool
- cal cul at ePr edi ct or ( )
- cal cul at edLambda( )
- i t er at e( )
- i sConver gent ( )  :  bool
- changeSt epSi ze( )

or g. si pesc. al gor i t hms. MLoadCont r ol

+cal cul at eI ni t i al I nf o( )
+sol ve( )  :  bool
+i sCompl et e( )  :  bool
- cal cul at ePr edi ct or ( )
- cal cul at edLambda( )
- i t er at e( )
- i sConver gent ( )  :  bool
- changeSt epSi ze( )

or g. si pesc. al gor i t hms. MAr cLenCont r ol
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正式录像/1 建模分析可视化 大坝集成计算.avi
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É Ұּט ҬַײᾎὊᶴүᵘ Ᵽσ

¸ ᴵҨ ὍᶵҰ Ὴ Ԅ ֧ ᾰҭ

É ҷצ ←σ

¸ BFGS SLP SQP MMA GCMMA GA NLPQLP CO

¸ SQP GA PSO │

¸ ᶺ ‰QVJDɹSPEA2 │

É ←σ

¸ ⃰Ґε170 ζ ᶎפε1385 ζ ѧỌᶶᵀ ‘ᵼ ῳҸἾђΆ

Sobol

É ҥⱣ⁴ᶙᾛ←σ

¸ ᵠẔ Ểᵇᶢ֩ᾭ Kriging Chebyshevắ ᵻặשּ

Chebyshevᶺ Ẫ

É ᴴ ї︢Ḧ Ӂ σ

¸ ᴭטּ MC FORM SORM ᶺ Ẫת ӂ 6ƫ ₈

ớҸק

ᶺ ‰ ‛Paretoׁ⌐ ֺ

ᶺ╙ Ẋ ᶴת



ẅᴕ ᴌSiPESC-ᴮ

6.60E-05

6.80E-05

7.00E-05

7.20E-05

7.40E-05

7.60E-05

7.80E-05

8.00E-05

8.20E-05

8.40E-05

8.60E-05

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96

ABAQUS ᴮ ᶡ

ש

theModel.setVariable( "C" ,  

3.68574 ) ;

theModel.setVariableLowerLimit( "

C" , 0.001 ) ;

var Solver =  GA ; 
GA.setGENERATION( 100 );

GA.setPOPULATIONSIZE( 20 );

ᴮ JavaScript

# define parameters

d = 9.53

t = 0.4éé

s.Line(point1=(d/-2.0, 

t/2.0),             

point2=(d/2.0, t/2.0))

ABAQUS Python
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ᴮ ( Cardiff )
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ᴮ SiPESC.OPT ᴮ (⁯ 5%~10%)
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₉ᵫ (SolidWorks)

█ⅎ(ICEM) (CFX5.solve) (CFD.post)
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-0.07990999999999999*(3.799052876269879*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-D10)*(0.785398-D10)+(0.37-

D11)*(0.37-D11)))))-1.368546342814545*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-D10)+(0.31-D11)*(0.31-

D11)))))-1.82658349469517*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-D11)*(0.25-D11)))))-

0.6368026009005321*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-D11)))))-

0.375532808940523*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-

D11)))))+0.408412371080892*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.2129602205578495)-0.1258*(-1.368546342814545*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-D10)*(0.785398-

D10)+(0.37-D11)*(0.37-D11)))))+3.713417086152318*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-D10)+(0.31-

D11)*(0.31-D11)))))-0.3617208390907864*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-D11)*(0.25-

D11)))))-1.96429254835942*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-

D11)))))+0.3566754530529567*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-D11)))))-

0.3755328089405222*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.2604030142776222)-0.06721000000000001*(-1.826583494695171*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-

D10)*(0.785398-D10)+(0.37-D11)*(0.37-D11)))))-0.3617208390907866*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-

D10)+(0.31-D11)*(0.31-D11)))))+4.859270040536949*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-

D11)*(0.25-D11)))))-0.06987055749103974*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-

D11)))))-1.96429254835942*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-D11)))))-

0.6368026009005323*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.02663676516452819)-0.1343*(-0.6368026009005324*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-D10)*(0.785398-

D10)+(0.37-D11)*(0.37-D11)))))-1.964292548359421*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-D10)+(0.31-

D11)*(0.31-D11)))))-0.06987055749104033*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-D11)*(0.25-

D11)))))+4.85927004053695*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-D11)))))-

0.3617208390907867*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-D11)))))-

1.826583494695171*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.02663676516452836)-0.006362*(-0.3755328089405227*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-D10)*(0.785398-

D10)+(0.37-D11)*(0.37-D11)))))+0.3566754530529567*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-D10)+(0.31-

D11)*(0.31-D11)))))-1.96429254835942*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-D11)*(0.25-

D11)))))-0.3617208390907867*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-

D11)))))+3.713417086152319*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-D11)))))-

1.368546342814545*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.2604030142776224)-0.1417*(0.4084123710808923*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.349066-D8)*(0.349066-D8)+(0.072-D9)*(0.072-D9)+(0.785398-D10)*(0.785398-

D10)+(0.37-D11)*(0.37-D11)))))-0.3755328089405222*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.436332-D8)*(0.436332-D8)+(0.096-D9)*(0.096-D9)+(1.0472-D10)*(1.0472-D10)+(0.31-

D11)*(0.31-D11)))))-0.6368026009005319*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.523599-D8)*(0.523599-D8)+(0.12-D9)*(0.12-D9)+(0.698132-D10)*(0.698132-D10)+(0.25-D11)*(0.25-

D11)))))-1.826583494695171*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.610865-D8)*(0.610865-D8)+(0.06-D9)*(0.06-D9)+(0.959931-D10)*(0.959931-D10)+(0.4-D11)*(0.4-D11)))))-

1.368546342814546*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.698132-D8)*(0.698132-D8)+(0.084-D9)*(0.084-D9)+(0.610865-D10)*(0.610865-D10)+(0.34-D11)*(0.34-

D11)))))+3.799052876269879*(1-1*(1-Math.pow(Math.E, -0.9*Math.sqrt((0.785398-D8)*(0.785398-D8)+(0.108-D9)*(0.108-D9)+(0.872664-D10)*(0.872664-D10)+(0.28-D11)*(0.28-

D11)))))+0.2129602205578494);

Kriging ᵒ
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ởHyperWorks ҷצ

ṩ ᾀ῾Ẕ ⱶ ‎јᾐӋ ὓᶀḦεᴨ ᴘגε֞ ᾀ῾

Ҹקᵅιᾀ῾ַײVonMisesẓגҠ184.69MPa ָ89.8443Mpaε╤ ẵẘ

Ῠ ₱εҷצᴧỆ ẁḃַײᾇῺ



ởNastran ҷצ

ῶ ᶀῑײַ ♆ ấԉ ♆ε ᵷ εở῞ ⱴ ӈ

Ҹקᵅ ⅎ￼ӌ ệֹ῎Ῐ￼ᾡᵱιָא Ҡ17518mm3֞ṇָ9812.46mm3 ε

ҷצ Ὼ╤ Ῠ ₱εҷצᴧỆ ẁḃַײᾇῺ



ởVirtual Lab ҷצ

ҷצ Ẵ ֱẘ ᾎε ṑ ᾎεḪ♪ ֜ὔֹҼỖᵷ ᵆ

Ҹקᵅ ệֹ ֝ ίιָא Ҡ0.0813951֞ ṇָ3.457E-09εҷצᴧ

Ệ ẁḃַײᾇῺ



ởCFX ҷצ

є ∫ᶊ εҷצ∫ᶊԃᴬ ẘε╤ ֦ᴬᴘג ₱ᵘ ẘ Ῠ

Ҹקᵅ ⱡ ‰Ӫ״ ιӆҷצ Ὼ╤ Ῠ ₱εԍѦᴘג ῨҠ

0.97782 ӈָ- 0.0004ε֦ᴬᴘגҠ2.082218MPaὝ ָ3.0004MPaεҷצ

ᵄ ẘ ῨҠ- 8Ὕָ׳- 3.55271e- 15εҷצᴧỆ ẁḃַײᾇῺ



ởUG+ANSYS Workbench ҷצ
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