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Step1 : Problem Statement
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Step2 : Data and Information

h(£0l) = 22.6 m
0,=23.5 Mpa
S.F.(et&H =) =5

O, = 0,/S.F.=4.708 Mpa




Stenz Data and Information

jEIEmAZ Ct S [+ 24|

= 30000 won/m"2
2 HlE = 70000 won/m”™2
dl 02 Hl = 48000 won/m”™2
C2 ZC 0|2 dl=(won/year)
= 4%x1076(1—1.5*exp(-
0.001W™4))
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Step2 : Data and Informatlon

\l,,k\u
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x|

pg(h— R;sindb)

X =R, c0S¢,sin ¢ = \/1—(X/ R,)

P =2["" pg(h =R, sin #)dx

0

=P, (Ac0sg+sing) Fy = 209LRsin O(h—R/+/2)
7P (R+t1) <o _ 2x3FRsing
(R+t) -R*~® 2




Step2 : Data and Information

Pv=7 (h-1 Sincbll A C0S@+Sin®)

=> 2= 30 [HUI01 XlsSq 4k
Jl 0ld¥ »=43" = JI 4.







Step4 : Objective Function

f(R, 6 ,t1,t2) = (Cost)-(10yrs Benefit)

f(R,0,1,,t,) = (2t,Rsin 0+ R+, ) — R? |} (30000 + 0.07 x 10° + 0.6 x 80000
—10x400000{1 1.5 R )

St flR, 6, tita) O XA}

XI1442 Project 10{lAMC] Zit at Al
- (R, 6.11,t2) = (7, 90° ,0.363, 1)




Stepo : Contraints

0., <0,,H=25W >807<Viv<10

al ?

05+1)]  (R+t,)?

glzz,og{(h—ﬁj 7 } (R+t)21_R2—4.708x106£O
1

g2 = G{B{ZpgRsin Qx(h —Rj}x RS;” ‘9}/52 _4.708x10° <0

J2
g3=5-R(1-cosd) <0
g4=8-2Rsind<0
9507 - RL=€080) _,,

2RsIin g
R(1—cos )

g6 = _ -1<0
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Solution (Excel)

1. Design Variables names

Rl
thetal
1

tZ

Lower limit  symbol

4R

0.785398163 6
011t

0.1 t2

value
7.90423

upper limit

units
10 m

1.901094 3.141592654 rad

0.39299
4.683593

m
m

2. Parameter name
e
QU

Heo 2y
==

symbol value

g

p
a_al

1230
4708000

9.81

3. Objective function
Al SEIZ-0/5

-26086109.95

4, Constraint
t10f 23
t20 2tz
=0] =4

2=

0.7<=

=55
4708000 <=
4708000 <=
10467764 ==
1495394858 ==
0.7 ==

value

el
4708000
4708000
5
8

1

active
active
inactive
inactive
active

2F12HK|

e e
[

-0.419286517

-1.100857.265

0

0

15843960.603

0




Solution (fmincon)

Problem Setup and Results

= & frincon - Constrained nonlinear minimization
algorithr: | Ackive sek
Problem
we function: | @
Deriv

Skart paink:

Linear equal fed: beq:

Bounids: ower: [Zpif40.10.1] | Upper:

MNonlinear constraint Function: |@projectconfun

Dieriv

Rurn solver and wviey

itude of
TalX

6=1.901 rad = 108.92°
t1 =0.393 m, t2 = 4.684 m
f =-26,085,000 won
H=1047m, W =1495m
13X S5
0.4193 , g2 :1.101
0 , g4
1.844*10"7 , g6




Solution (lteration)

Iteration

12000000

10000000

40000000

-2000000

-4000000

=0=Excal —¢—Matlab




Solution (GA]

Problem Setup and Results

B o Al%H OiCH 2H0| O
> 5 &t B3
[ B 6 t1 t2 1

06 :7.90 1.98 0.393 4.54

07:7.90 1.98 0.393 4.54

23:7.95 1.90 0.395 4.71
35 : 7.54 1.90 0.381 4.50
42 :7.951.90 0.394 4.71
o :[7.85, 1.93, 0.391, 4.60 ]
St Lt . - 25032000 won
Bl o H=10.61m, W=14.70 m




Solution (patternsearchi

Problem Setup and Results

& R=7.650m

Problem

8 ©-1.901 rad = 108.92°
el e—_— (| = (.385 m

Linear equalit fed: b

Bounds: o |[4 pif4 0.1 0.1] | Upper: i .
I
Monlinear constraint Function: |@projectconfun t2 — 6 o 6 3 ; m

Run er and

R f =-21,516,000 won

% H=1048 m
e W = 14.48 m

ion terminated: no f ible point found.

aximum number of function eval
options, FunEw

Final poink:

1




Solution (Z1} a4 ] wul)

Excel fmincon GA patternse-
arch

R(m) 7.904 7.904 7.85 7.654
6( ) 108.92 108.92 108.92 108.92
t1(m) 0.393 0.393 0.391 0.385
t2(m) 4.684 4.684 4.60 6.637

H(m) 10.47 10.47 10.61 10.48
W(m) 14.95 14.95 14.70 14.48
fwon)  -2609%F  -2609%F  -26030F  -21520F

— GA L} patternsearch 2| 2% =80tk 2= It E0}t
Excel 14} fminconll Z21} gt =& EH g2 24,
—c}0lE2 ETH :0.393 m & LEAOI HUEAQ A AI=2E &= 5
el 0.3~0.6 m 2 S AFSH 23},










