rying suppor
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FO=CXHE
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FH,max occurs at 6=17.647

|:V,max OCCUrs at =90 | . - || ||

ZIEEKXE




Flying support
=30.5x27x8.114kg
2 m=10,880kg

8=

e

1o

al

of
<

SX20| Y 2 O : AL HSKBUAM 2=20] IHE 2(S22AH
Ol £t XA EU A = HOID| [H2
2mg(h+ Rsin 8)

=900KN

F=HH0| JIIE 2 M : =852 Fa52 0 et Eetd.

F,=(M+m)g+

v=./2g(h+Rsin @)

2
FQ,J _ mv
T :
2mg(h+ Rsin )
F, = 0
r F
F, = 2mg(h +Rsin 0) cos@ = T750KN 14

r

/(6) =R —Rsin 0 +3.586 = 9.24m




Variables
1
- A=X X, —(X —2X,) (X, —X%;)
TR K2,

1 3 1 3
| =—X,- X" — (X%, —X,)(X —2
XX 00X -2X)

Length | =R(l—sin x )+ 3,586



Flying support
Assumption

Steel structural(ASTM-A36) AIE
y __ —Max normal stress : 250MPa
— T —Max shear stress : 145MPa
I —Modulus of elasticity: 200GPa
—density : 7850

kg/m

N
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W360x551A1 9 5 A=0.701m>
71D A A A A A e F= F A
——>W=pAl=664.5342Kg




X} = (Buckling)
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YYYOT BIPL LO I EOFY T HETL El= A f
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/ - 7 H,max
IH
I:V ,max .. |
O = My + F
A Q'
|:V,max X (R COS 9)2 B |:H ,max X {924 . (R — Rsin @+ 3586)}2 i I’ V. S
<9

2




Constraints

1. Allowable normal
stress

2. Allowable shear
stress

3. Bucking load
(critical load)

4. Displacement

5. Length of support

6. radius of support

Z o = Gallow

F

H max

S < L4
1000

3.586<1<11.8
r>0




IR - oo

—quation

* The minimize the mass function
f(A,1)= pAl = pA(R(1—-sin 8) + 3.586)

* Subject
x(Rcosd)” —F

H ,max

x{9.24 —(R—Rsin §+3.586)} A F/ max

|:V max
gl(Aa‘g) = |

~ O aliow <0

I:H max
gz(Aag): A ~ Tallow <0

7 El
0;(A0)=F L~ , <0
4(R—-Rsin @ +3.586)

R — Rsin 6 +3.586
A,0)= <0
9,(A.0) 1000

g.(A,d) ————> 3586<R-Rsinfd+3.586<11.7
0s(A0) ————> X, Xy, %5, %X, >0




Using Excel

object 0.563610068




Us

1810

= HiZ Al
|4k SHA|
A O|& al 7127|
$B%$4  x1 1.3109279 0
$B$5  x2 1.870105727 0
$B$6  x3 4155973032 0
$B$7 x4 1.17610387 0
$B%9 ange 2.599407559 0
5t =74
T
4  oE Al =+
$B$8 | 7514071468 / 0
$B$13 CONSTH 250000000 0
$B$14 CONST2  10512117.93 0
$B$15 CONST3  616850275.1 0
$B$8 | 7.514071468 0
$B$16 CONST4 750000 \ 0
$B$10 A 0.071346232 \_ 0

=xcel

IR o sopvor

i}uﬂe

IOﬂS




Using Matlab
(fminconAtE)

soptions = optimset('LargeScale','off','DispIay','iter','maxiter'@

2o et A=
NeBH e S

1018 =D|gt Ardl=
2| H&tolH LAl =

g2 Ol UEHHZZ=
=2+ ot S

Multiple solution2 &2
=J|gt= HHR O IJHH 20

Al g

ZJ184(1.20.50.5 1)



Using

ZJ184(1,1,1,1,0)

IR v oo

=xcel

ZJ184(1,1,1,1,90)

object

0.06267857

object

0.72491655




Using Matlab
(GA)

e XJ|2F AFO| ({4 R obect 0.27012894
GAALE

« A&t = Klet 1002

« 208 AlEH

» A& UHE= 1008 Al
H

=

=

0Q!

/\I-O-” _CII_I-I

() -

]



;olu@n(Using =xcel)
object 0.06267857




- mecr [

CHOH & A
| | |
W Shape(W920x446) O0ect 0.06669
X1=0.933
X2=0.423
X3=0.042
X4=0.024

20| :111.7m




Flying support
Conclusion

e J|& & H(W360x551)
2664 .534Kg

¢ Excel2 0|28t &}
2>493.513Kg (25% 2 A )

- CHOt & H(W920x446)
>523.534Kg (21% & 4)



Thank you!!
Any Question?



