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Optimization for members of concrete - filled steel

tube based on improved Ant Colony Algorithm
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(School of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract ; The volatile coefficient was adjusted according to the defect of slow convergence rate and
trapping in local optimum of Ant Colony Algorithm ( ACA). Volatile coefficient was initially endowed
with a greater value to make the ants search for the better path, later, was decreased and self — adjus-
ted by degrees to avoid the local convergence and obtain the global optimal path. The improved algo-
rithm was used for the optimization design of concrete — filled steel tubular structure and the design
model was established, in which the design parameter is section’s character and the aiming function
is the minimal cost. The pure flexural and axial — compressed members of concrete — filled steel tubu-
lar structure were used as the examples which were optimized for the design model. The results were
compared with the ones of improved Genetic Algorithm in literate [4]. The results showed that the
column and the beam obtained the global optimal solution after 58 and 52 iterations separately. The
algorithm jumped out of the analysis of the complicated — interactive mechanism between steel tube
and confined — concrete, was simple and efficient.
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Fig.1 The operation flow chart of the improved ACA
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Tab. 1 The results of member’s design parameter

gt
M B
D/mm T/mm B/mm ZHE/ T
@z 148.0 4.8 117.5 145.3
& 116. 19 4.85 — 45.8
152
R 151
150
149}
|
& 147¢
o]
=3

1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52
ERKH
(a) RERKJXRMR

-3

'S
3

MM/ T
.&-S?’».a.u"
A Pn P Ve

llllllllll SRTSREERUENIRER TR TR NN IR RS TS NNRRSNERRENIRTBT]

1 4 7 10131619222528313437 404346 49525558
ERKRH
(b) HERKBKRRELE

B2 BEESRRBHRABE

Fig.2 Iterative curves of beam and column
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