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» Algoritmizace ODM
» Vyuziti metody VaM

» Optimalizace hmotnosti

» Sestaveni ekvivalentni Ulohy optimalizace poddajnosti
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Obecna deformacni metoda

» 1) sestaveni lokalni matice tuhosti
XI — KI . uI

» 2) sestaveni globalni matice tuhosti

» 3) vyreseni soustavy
Xglob — Kglob . uglob

» 4) vypocCet normalovych sil




Optimalizace

» Diskrétni

» Spojita

H
Flxop:) = F(x)

» Metody: VaM, Hrubé sily, Active-set, Sqp, genetické
algoritmy, ...




Optimalizace prihradove kc

» diskrétni — kombinace prurezu prutu

» omezeni:
° Unoshost

> hmotnost, hospodarnost
> poddajnost




Metoda vetvi a mezi
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Optimalizace hmotnosti

» Cilova funkce
. min Z m;
> Min. hmotnost 9 &
» Omezujici podminky
° Unosnost
Pocet
testovanych
cas (t) moznosti: 85
S Pocet
435 moznosti,
: které nebylo
Metoda vétvi a mezi  Metoda hrubé sily nutné
testovat:

2102




ul= 0.9%99959959959993 wl= 1.85485281374238538 u2= 0.1999955955999599504 wa= 1.848528137423853 ud= 0.595995995999555985 wd= 2.5313705455954715
Fl2= -59.995999999995886 Fl3= -63.63961030678917 Fl4= 21.213203435596373 F42= 21.2132034355%6466 Fi5= -63.63961030678913 F34= 44.999999995999589 F
Al2 = 600 &13 = 600 Al4 = €00 B42 = g00 AR25 = €00 A34 = g00 R45 = &00

Optimdlni hmotnost = 109.80756703021824

ul= 1.0750000000000013 wl= 1.9235281374238593 u2= 0.2750000000000006 w2= 2.0735281374238603 ud= 0.6000000000000005 wd= 2.6813708498984749

Fl2= -60.00000000000006 Fl3= -63.639610306789336 Fl4= 21.213203435596395 F42= 21.213203435596395 F25= -63.63961030678%944 F34= 45.00000000000004 E
R12 = 600 R13 = 600 R14 = 600 R42 = &00 R25 = 600 R34 = &00 R45 = 400

Optimalni hmotnost = 103.52756703021824

ul= 1.2999559999559985 wl= 2.1485281374238543 ul= 0.4999559999559997 wa= 2.748528137423855 ud= 0.59999559999995995 wi= 3.13137084595598471¢
Fl2= -59.9955999999958 Fl3= -63.639610306785%166 Fld4= 2]1.21320343559635 F42= 21.213203435586252 F25= -63.6359610306878523 F34= 44.9999559999955964 F4
Al2 = 600 Al3 = 600 Al4 = 00 R42 = g00 A25 = 400 A34 = o000 R45 = 200

Optimalni hmotnost = 97.24756703021824

ul= 1.5249999959999937 wl= 2.3735281374238473 u2= 0.7249959999998978 wa= 2.823528137423845 ud= 0.59599959999995859 wid= 3.2813708458934613
Fl2= -5%.995995995999569 Fl3= -63.6396103067889585 Fl4= 21.213203435596206 F42= 21.2132034355%6395 F25= -63.639610306785%116 F3id= 44.5%5995995599557 594
Al2 = 600 A13 = 600 Al4 = €00 B42 = g00 AR25 = €00 A34 = 400 R45 = 200

Optimdlni hmotnost = 90.96756703021823

-
ul= 2.700000000000001 wl= 5.245584412271575 u2= 0.30000000000000054 w2= 4.645584412271574 ud= 1.7999999959999998 wi= 6.9941125496954335

Fli= -80.00000000000001 Fl13= -63.63%961030678935 Fld4= 21.2132034355596384 F42= 21.21320343555%65]1 F25= -63.635%610306785932 F34= 44.99559999
Al2 = 200 A13 = 200 Al4 = 200 R42 = 200 AR25 = 200 434 = 200 R45 = &00

spadlo to :{

ul= 2.774999999959995932 wl= 5.32058441227156 u2= 0.37499999599999987 w2= 4.57058441227156 ud= 1.79999999959999956 wd= 7.144112549695413
Fl2= -59.999999999999865 Fl3= -63.63961030678917 Fld4= 21.213203435596384 F42= 21.213203435596412 F25= -63.639610306789116 F34= 44.99999
K12 = 200 R13 = 200 RAl4 = 200 R42 = 200 A25 = 200 A34 = 200 R45 = 400

spadlo to :{

ul= 2.599955995999595982 wl= 5.545584412271568 ud= 0.600000000000000]1 wi2= 5.545584412271566 ud= 1.79599995959995999598 wi= 7.594112545859542]1
Fli= -55.95999999959995 Fl3= -63.639610306789244 Fl4= 21.213203435596352 F42= 21.213203435596384 Fi5= -63.6396103067859145 F34= 44.5993%5
Al2 = 200 Al13 = 200 Al4 = 200 R42 = 200 R25 = 200 A34 = 200 R45 = 200

spadlo to :{

€as = 25.22210955619812
Optimélni hmotnost = 51.76378351510912
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Optimalizace poddajnosti

» Cilova funkce
> min. poddajnost min(u’ - f)
g
» Omezujici podminky
° unosnost

° max. hmotnost

Cas (s)

o - N w N 9]
1 1 1

. Hrubé sily VaM



0. P. — ekvivalentni uloha

minu' f < min fTCf
g g

min f7Cf < mint
g Et




O. P. — potvrzeni semi-definitnosti

A, = PI(A)
B=A—1*A\,
A, = PI(-B)

A A A,

n=

.



O. P. — parametr t v metode VaM

t=1t, —(t,-t,)*d,/(d,-d,)

300

» parametry: 250
° 1y =- 1000 200 -
© t2=10 000 150 -

100 -

m pocet vypoctl nového t

| pocet vyzkouSenych
moznosti

50 -

9

Hrubé sily VaM bez m VaM s m



Optimalizace poddajnosti

ul= 2.0817391304347823 wl= -0.4930434782608697 u2= 1.678260869565218 w2= 1.186956521739131

Fl= -6.304347326086%944 F2= 10.2717359130434785 F3= -17.11495652173913 Fi4= T7.8804347826086%97 Fo= -24.7282603695¢
REl12
nej optimal= &
parametr t= 32

200 Al3 = 200 Al4 = 200 A23 = 200 A24 = 200
5.37391304347827
S86.956521739143

e
i

vlastnl €islo= 32686.980996367387

ul= 1.8908885754583926 wl= -0.4478420310256193 ud= 1.4070521361777154 wi= 0.6

£
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Fl= -7.55994358251058]1 F2= 9.330042313117067 F3= -15.55007052186178 Fd= 9. 25.66995T76868E
Bl2 = 200 Rl3 = 200 A14 = 200 R23 = 200 A24 = 400

nej optimal= 50.139351198871&a65

parametr t= 25069.675589943583

parametr toptimal= 25069.675598943583

vlastni €islo= 25069.707510573666

nejmendi wlastnl &islo= 0.038206896806360502

ul= 1.35240000000000005 wl= —-0.4320000000000002 ud= 1.3120000000000007 w2= 0.41&60000000000002

Fl= -7.9959995999599949964 F2= 9.000000000000004 F3= -15.000000000000005 F4= 10.000000000000005 Fo= —-26.00000000

1T — Th0 h — A\Aan RA1A — Tnn nan — A A9A — £Nn
J.—.J...'. = UL J._.J.j = AL J.—.J.-1 = ZUll [z = AUl g#2 = gl

ne’ :Ptimal= 44 20000000000001



Optimalizace poddajnosti
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Optimalizace poddajnosti
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Optimalizace poddajnosti
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Zaver

» Algoritmizace ODM pro prihradové kc.
» Optimalizace hmotnosti kc. metodou VaM

» Nalezeni a otestovani parametru t, jakozto
ekvivalentniho parametru pro Ulohu poddajnosti kc.

metodou VaM
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