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Abstract

The evolutionary structural optimization(ESO) method has been under continuous development since
1992. The bidirectional evolutionary structural optimization(BESO) metho d is made of additive and removal
procedure. The BESO method is very useful to search the global optimum and to reduce the computational
time. This paper presents the ranked bidirectional evolutionary structural optimization(R -BESO) method
which adds elements based on a rank, and the performance indicator which can estimate a fully stressed
model. The R-BESO method can obtain the optimum design using less iteration number than iteration number

of the BESO.
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. Existing element Added elements
Fig. 1 Elements to be added in BESO and R-BESO

-FE5d - 8%

e

I Specify maximum design domain & location of ioads and supports I

¥

| Dlscrete design domain using FE mesh with regular sized elements I

)

| Select the least number of slements In the mesh to connect supports to loads |

v

‘ Delete ali slements not selected in previous step I

Genarate the Initial topology

| Select Inclusion ratio(IR). rejection ratio(RR) & evolution ratio{ER) |

Salect optimization constraints

I Carry cut finite elemant analysis of structure I

l

Procedure 1

In

Carry out finte element analysls of structure |

No
Pl < Optimlzation limkt

Procedure 2

I<‘
2
|

Carry out finite element analysis of structure |

(a) Fuli flow chart

Start on procedure 1

| Galculate maximum, minimum & average siress for & present model l

'(ul

)

‘ Select candidate alements having any free edge
T

¥

Upper imit = average strssa + IR « (maximum stress - everage stsa) I

Lower limit = average stress — R » {average stress - minimum stress)

t straas
t stress

1
Eloment > Upper lim#t
Element < Lower limit
Yos
I Determine the rank of free edgea for each candidate sioment I
IR=iR+ER
RA = AR+ ER Add ot deista slements
Evolution constraint
Yes
End on procedurs 1

(b) Flow chart for procedure 1
Fig. 2 Flow chart of the R-BESO method
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