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Local Optimal Design Method of Transmission Tower Structure
Based on Ant Colony Optimization

ZHANG Zhuo-qun', REN Zong-dong', LI Hong-nan®*, LI Ning', WANG Wen'
(1. State Nuclear Electric Power Planning Design & Research Institute, Beijing 100095, China;
2. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning. China)

Abstract: A new local optimal design method of transmission tower structure, which could apply
in cross-section, topology, shape and layout optimization problems, was proposed based on ant
colony optimization (ACO) algorithm. With unifying the multiple type variables into discrete
variables, the four optimal problems with different levels were transformed into the
standardization traveling salesman problem, and it also was realized in programmed control by
MATLAB system platform, then an actual example was calculated to verify the local optimal
design method. The results show that the proposed optimal design method has a good
performance in cross-section, topology, shape and layout optimal problem with generality and
programmed pattern, and it also has a good application prospect in optimal design of transmission
power structure.
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mization; traveling salesman problem
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Fig. 3 Local Optimal Design Model of Transmission Tower
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Tab.1 Local Optimal Design Coordinates Link
Conditions of Transmission Tower
A | X | Y 71| 2 95 v | g | X g | Y Jri |2 95 i
1 X Y Z 5 X2 Y Z
2 X —Y Z 6 X3 —Y, Zy
3 —X1 | Y, Z 7 —Xz | Y,
4 —Xi Y Z 8 — X3 Y,
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Tab.2 Control Parameters of ACO for

Transmission Tower Structure
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Tab.3 Local Optimal Design Initial Data of Transmission Tower
RS Ts Pl A it 4326 /78
1 25(Q345-L140X10),2 2(Q235-L75X6) ,3 2 (Q235-L40X 4) ,4 28 (Q235-1.40X4) ,5 2 (Q235-L40X4),
6 25 (Q235-1L70X6),7 25 (Q235-1.40X4),8 25 (Q235-1.40 X 4),9 2 (Q235-1.40 X 4) ,10 Z& (Q345-1.140 X 10) ,
- 11 28(Q235-L70X6),12 25(Q235-1.40 X 4) ,13 2 (Q235-1.40 X 4) , 14 25 (Q235-1.40X4) ,15 2 (Q235-L.70 X 6) ,
16 28 (Q235-1.40X4),17 25(Q235-1.40 X 4) ,18 25 (Q235-1.40 X 4),19 2 (Q345-1.125 X 10),20 2 (Q235-L75X6),
21 25(Q235-1.40 X4),22 25 (Q235-1.40X 4),23 5 (Q235-1.40 X 4) ,24 25 (Q235-L.75X 6),25 F5(Q235-1.40 X 4) , 88 418
26 25 (Q235-L40X4),27 28(Q235-1L40X4)
_— E LRI AD 4 4h 2B A 404 3CRTE AD 34D 4GB A) M 5T A L 44h 6 R A)
i TR A A 8CEEL A
2N X;1=1.710 m,Y;=1.710 m,Z, =35. 200 m, X, =1.610 m,Y,=1.610 m,Z;=237.900 m
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Tab. 4 Local Section Optimal Design Results of Transmission Tower
RS Pl A i 4326 /78
1 25(Q345-1.140X 10,2 25 (Q235-175X5),3 2 (Q235-1.36 X 3) .4 25 (Q235-1.45X3),5 2 (Q235-1.36 X 3)
6 25 (Q235-L70X4),7 25(Q235-1.36 X 3),8 25 (Q235-1.40 X 4),9 2 (Q235-1.36 X 3) ,10 2 (Q345-1.125X10) ,
- 11 28(Q235-L70X4),12 25(Q235-1.36 X 4) ,13 2 (Q235-1.45X3),14 25(Q235-1.36 X 3) .15 2 (Q235-L70 X 4) , 47 955
5
16 25 (Q235-1.36 X4),17 25 (Q235-1.40 X 5),18 J5(Q235-1.40 X 3),19 2 (Q345-1.125 X 8),20 2 (Q235-L75X5),
21 25(Q235-1.40 X4),22 25 (Q235-1.40X 3),23 5 (Q235-1.40 X 3) ,24 25 (Q235-L.70X5),25 5 (Q235-1.30 X 4) ,
26 25 (Q235-1.40X3),27 25 (Q235-1.40 X 3)
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Fig. 6 Section Optimal Design History
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Tab.5 Local Topology Optimal Design Results of Transmission Tower
Ak AL A AE B4y 2 /7T
1 25(Q345-1.140X10),2 25 (Q235-1.80X5) .3 5 (Q235-1.45X 3) .4 J5(Q235-1.40X 3),5 25 (Q235-1.40 X 3) ,
6 28 (Q235-L70X4),7 J5(Q235-1.40 X 3),8 2 (Q235-1.40 X 3) ,9 2 (Q235-1.40 X 3),10 2 (Q345-1.125 X 10) ,
11 25(Q235-1.70X4),12 25(Q235-1.40 X 3) ,13 25(Q235-1.40 X 3) , 14 25 (Q235-1.40 X 3) ,15 25 (Q235-1.70 X 4) ,

I

o
16 25(Q235-1.40X3),17 25(Q235-1.45 X 6),18 24 (Q235-1.45X3),19 2 (Q345-1.110X10),20 24 (Q235-1.80X6) ,
87 464
21 24 (Q235-1.45X3),22 24 (Q235-1.40 X 3),23 24 (Q235-1.40 X 3),24 25 (Q235-1.70 X 5),25 25 (Q235-1.40 X 3) ,
26 25 (Q235-1.40 X3),27 25 (Q235-L.40 X 3)
-— AN TR A 3 2 A) 34 3B A) J3R 4 4GB A) L3R4 SCRAEL A) L3R4 6 (CRAL A,
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Tab. 6 Local Shape Optimal Design Results of Transmission Tower
[ RAR ST RIS TG ES /78
1 2K(345-1.140 X 10) ,2 26 (235-1.70 X5) ,3 25(235-L.40 X 3) ,4 J5(235-1.40X 3) ,5 ZE(235-1.40 X 3) ,
6 J5(235-L70X5),7 22 (235-1.45X6) ,8 25 (235-1.40 X 3),9 2 (235-1L.45X 5),10 25 (345-1.125X 10) ,
11 28 (235-1.70X5) ,12 25 (235-1.40 X 3) , 13 24(235-1.40X 3) , 14 25(235-L40X 3) ,15 J5(235-L.75X5) ,
16 25 (235-1.45X3) ,17 25 (235-1.40 X 3) , 18 24 (235-1.40 X 3) , 19 25 (345-1.125X 8),20 2 (235-L70X 7), 87 739
21 25(235-140X5),22 28 (235-1.45X4) ,23 28 (235-1.40 X 3) , 24 24 (235-1.75X5),25 25(235-L45X5) ,
26 J5(235-1.45X4),27 25(235-1.40 X 3)

I

W

2N X1=1.712 m,Y,=1.712 m,Z,=35. 280 m, X, =1.610 m,Y,=1.610 m,Z, =37. 900 m

R7T HRERBHRMLETER

Tab.7 Local Layout Optimal Design Results of Transmission Tower

AL As R RS = wEH /o0
1 2(345-L110X 14) ,2 26 (235-L70X5) ,3 3£ (235-L40 X 3) ,4 26 (235-1.40X 3) ,5 3 (235-L40 X 3) ,
6 2(235-L70 X 4),7 4 (235-145 X 5) ,8 2K (235-1.40 X 3) ,9 F(235-1.40 X 4) ,10 2 (345-1.140 X 10) ,
i 11 26(235-170X5),12 26 (235-1.40X 3) , 13 28 (235-1.40 X 3) , 14 2K (235-1.45X 3) , 15 2 (235-1.70 X 5)
i 16 26(235-1.40X 1), 17 26(235-1.40 X 3) , 18 2K (235-1.40 X 4) , 19 2K (345-1.125 X 8) ,20 2 (235-L75X6) ,
21 2% (235-1.40X 3),22 24 (235-1.45X 6),23 2K (235-1.40 X 3) , 24 2 (235-1.70 X 5),25 2 (235-1.40 X 1), 87 709
26 2 (235-1L40 X 3),27 2 (235-1.40 X 3)
_— N TCEA A AR 2CE AL A 44 3RS AD 404D 4CRAL A) 4R FD SRR A) L HHh 6 CEF A,

Wb TCRAELA) RN 8CEHL A
2N X1=1.706 m,Y;=1.706 m,Z; =35. 440 m,X;=1.610 m,Y,=1.610 m,Z,=37. 900 m
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Fig. 8 Shape Optimal Design History Fig. 9 Layout Optimal Design History
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