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Application of hybrid algorithm in optimization design
of light steel structure

7ZHOU Shwjing, BO Tao, SHI San-yuan
( School of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract: Considering the rapid global convergence of the particle swarm optimization ( PSO) algorithm and
the strong optimization ability of the ant clony optimization (ACO) algorithm, the hybrid algorithm was
put forward by combining with PSO algorithm and ACO algorithm. The optimal location values of the parti-
cles were generated by the sirong global searching capability of the PSO algorithm. The total number of the
ants was adjusted to ensure the global searching ability of the ACO algorithm and avoid trapping in local
optimum. W ith the modified ACO algorithm, the optimal location values were further optimized. The hy-
brid algorithm is used to the optimization design of the light steel siructure, and the design model was es-
tablished. For an example, the wrap— round frame with light steel was optimized. By comparing to the op-
timization of the modified simulated annealing algorithm in literare [ 9], the results showed that the hy-
brid algorithm which solved the global optimal solution after 61 iterations, was feasible,
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Fig.1 The operation flow chart of hybrid algorithm

A I; s {E} —
(i= 1,2, -, n) L2 (8)
(A= rllgis, Wi= r1l?;75, ri= 0.58;
1A= rzlgis, Wi = r2]2i75, Li= rli, ra= x
0.8,r3= 0.36 minf( x)
| ( s.t. g(x)=0,x€ED
|
) s 9g(x) - 7D_
m ()
minW= 0, 2(LA,)
W= ; O — s Ai — ( ), ( )
;Li_ 5
i ,
20. ,
a 10 =[a] ( ), ( )
b o <[ u ; )
c : Ai€{E)
La.a] - MATLAR =
wi, [w] — SAP2000
1
Tab. 1 Allowable discrete variable
1 2 3 4 5 6
A/ em? 9.0 105.83 112.26 134.92 140. 01 145.00
W/ em’® 1 293. 50 1429.70 1 561.80 2057.70 2 175.30 2 290.90
I em® 29 136. 00 33 299. 00 37 461.00 54 110. 00 58 272.00 62 435.00
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’ Tab. 2 The results of discrete variable optimization
3 , E= 206. 88
3 / am*
GPa, P= 76 999. 3N/m , [ 0] . . ke
= 163. 86MPa, 12. 7mm,
1 58 272.00 33 299.00 1 512.83 48
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Fig.2 The structure of light steel portal
frame and its load diagram
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Fig.3 Iterative curve diagram

HER/keg

[11]

58 266.01 33 285.00 1 509.51 61

5
1)
s ACO
2) ,
(1 , , .
[J1. ( )
2010, 27(4): 1- 4.
[2] , , )
(. ( ). 2010,
27(2) : 1- 4.

[3] LUCA M. Ant algorithms for discreate optimization| J]. Ant-
ficial Life, 1999, 5(2): 132- 172.

[4] , .

[J]. , 2007, 9(1): 100- 101.

[5] ) .
[J]. , 2007, 22(6): 13- 16.

[6] YIN PY. Paticde swam optimization for point pattern matching
[J]. Vis Commun Image R, 2006 17: 143- 162.

[7] ) . [M].
. 2009.
[8] ) .
[J]. ( ), 2007,
24(3): 68— 71.
[9] . [
, 2010, 31(2): 22— 24.
[ 10] ) . [J.
, 2008,38(12): 66— 71.
[11] , .
(. , 2006, 22(4): 231- 233
[12] , : [J1.
, 2001, 12(2): 10- 13.
[13] .
[D]. : , 2007.
( )



