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1. Problem formulation
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Step1. Project statement
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1. Problem formulation
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1. Problem formulation
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Step2. Date & information
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1. Problem formulation
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Step2. Date & information
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1. Problem formulation
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Step2. Date & information
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1. Problem formulation

”

Step3. Design variables
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Step4. Object function ‘

M=—rp[23.675% +2.488r7 +6.221¢ ~ 1452577, +6.9358r,, — 17.702r 1

p - density

L : length of column

r, - radius of top area

[, - radius of mid area

r, - radius of bottom area
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1. Problem formulation
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Step5. Constraints
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2. Numerical analysis

”

1. Graphic

MATLAB CODE(FR 2&)

il= sigma=500+10"6; E=31+10"9; d=3800; L=10; g=9,806: LL=13;

2|= P=pi+pi+E+1 B87T5/(LL"2): w{=2.5: Pmn=0.07+«w{"2+8«(d.6/3):

3 EErm=((L"2«P)/(pi~Z+E))"(0.25) =20l CHEF L rm

4 — rm=1.6926; %% HTLHm w= THHET ZHA g

El= [rb, rt]l=mesharid{0:0.01:5,0:0.01:5);

6 — a=(Z+rm—rb—rt ) /50; b=(4+rm—rb-3+rt)/10:

= %=0; rl1=abs({1. /B0)+ (2, crm—rb—rt), +x, "2+, A0+ (d, +rm—rb-3.+rt) , +x-rt);

g - A1=pi . +r1, 72 ¥1=—pi.+(0,2, +a,72+x. 75+(1, /30, +b, "2, +x. " 3+rt, "2, +u+0. 5. 2a, +b #0474 (2, /3) s, b 20, T 3-bL At 40, T2 S
9 - Wi=d.+¥1.+3; F1=P+§i1;

10 — y=—3; %% —12E -9nkx] HEAIZIH DeiT

i1 ]= re=abs({1./B0)+ (2. +rm—rb—rt), +v,"2+(1. 100+ (d, srm-rb-F.+rt ). *y-rt);:

12 — A2=pi L +r2, 72 ME=—pi L +(0, 2,45, 72y 7B+, /30, +b, 7204w T340t "2 4w+ 0L A, 2h L 2y TA-(2, /3) sa st 2y T 3-b st 2y, T2 S
15 — Wa=d . +¥2. +3; F2=P+§z;

14 — z=—10; r3=abs{(1./B0)+ (2. +rm—rb—rt).+z. "2+(1 A0+ {d, srm-rb-3.+rt ). *z—rt):
15 — A3=Ri L +r3, 725 WE3m—pi L +(0, 2, %8, 2%z, "5+ (1, /3) . +b, "2, 42,7 3+rt, "2 22+ 0.6 ra, +b 22, "A-(2, /3) csa +rt 22, " 3-b L 4t 42 2D S
16 — W3=d.+¥3 +a; F3=P+W3;

17— c=10. +wf . "2+0.0d=rb. +rt—Pm:

18 — Fealsiamal=F1, /41 -siama;

19 — Fealsigma2=F2, /42—siamna;

20 — Fealsigma3=F3. /43—siana:

21 — massfunct ion=W3, /a;

2 - wlabe | ( rb ), wlabel (7 rt "]

23— titlael Mass Minimization Design )

24 — hold on

25 — cw=[0 10]:

26 — const1=contour(rb, rt,Pealsigmnal ,cv, k' 1;

27 — const2=contour(rb, rt,PealsignaZ, cv, 'b"):

25 — const3=contour(rb, rt,Pealsigma3.cv, 'r'):

29 — cm=[0 250000 285000 S00000]

30 — constd=contour(rb, rt,massfunction,cm, v ):

31— cn=[0 100] ;

32 — const5=contour{rb,rt.c.cn, 'm" )z

33 — hold off




2. Numerical analysis

1. Graphic
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2. Numerical analysis

”

2. Optimization decision
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2. Numerical analysis

”

3. Analysis

GA : r,=1.442, r,= 1.456, mass = 286112 kg
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Population size 20 —> 300
Initial penalty 10 => 100
Penalty factor 100 —> 1000

fminsearch : r, = 1.449, r, = 1.448, start point (1,1), iteration 38

massat =2 g12&=+=2| dimension=2 (=)
S AR R DL ol o~ Ol O[S e QLTI =

CtE Al JHXl start point(fmincon®2 & & X)0f dlol JI& M2 Bt= sl
—> fmincon0| AIZ&E (1,1)0lA =20 £=&86tA L2 240 HlwE

mass = 286040 kg




2. Numerical analysis

”

3. Analysis

fmincon : rb = 1.449, rt = 1.449, mass = 286108 kg

1 function [history,searchdir] = runfmincon

2 — histarv.x = [1: histarv.fval = []; searchdir = []:

3 - n=0; =0 = [2 2]:

4 — options = optimset( outputfcn’,@outfun, ‘display , iter’, largescale’, off ):

5 — wgol = fmincon(@mass. =0, [-1 O; O -11,[0s; O, [],[].[1.[].@99,0ptions):

[ function stop = outfun(x,optinValues,state)

T - stop = false;

8- switch state

9 - case ‘init’

10 - hold on xi=r(2));
- case iter’ sh, e, MA-02,73) ra 00 (2) e 3h en( 2] enm 2) S
12 - n=n+1:

13 — it n<=8.

14 — history.fval = [history.fval: optim¥alues.fval]: X(E)),

15 — history.x = [history.=; #]; B e T B e b R ey
16 — searchdir = [gearchdir:optim¥alues.searchdirection']:

17 plot{=(1), (20, =" J;

18 title( ' Sequence of Points Computed by fmincon'):

19 else

20 - end

21 — case ‘done’

ZE = hold off

23 - otherwise

24 — end

25 — end
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2. Numerical analysis

”

3. Analysis
fmincon : =J|gt0 ost ¥&k HE
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Ul OFXI =180l CHot:d,
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2. Numerical analysis
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Start point (2,2) iteration : 8 ¢ ZZ3LOIl =AB5IX &S
Sequence of Points Computed by fmincon
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2. Numerical analysis
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Start point (1,1) iteration : 10 ¥ H|&AS REXAHE g13Z2 0 A2
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3. Comparison

”

JIE A2t Blw (Ot : p = 3500 kg/m?)
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4. Consideration
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