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INVESTIGATION ON STRUCTURAL OPTIMIZATION OF LONG-SPAN
TRANSMISSION TOWER BASED ON DISCRETE VARIABLES

‘GUO Hui-yong, LI Zheng-liang,, LUO Le

(College of Civil Engineering, Chongging University, Chongqing 400045, China)

Abstract: In order to solve the structural optimization problem of long-span transmission tower, topology
combination optimization (TCO) method and configuration combination optimization (CCO) method based on
discrete variables are presented respectively. The adaptive genetic algorithm (AGA) is used to search optimization
solution. Firstly the fitness function of AGA is obtained by using the penalty function. Then the change schemes
of genetic coding are proposed and the adaptive crossover and mutation operators are acquired. Finally, four
optimization methods are discussed using the AGA, including rod cross-section optimization (RCSO) method,
shape combination optimization (SCO) method, TCO method and CCO method. The topology optimization rules
are presented for the TCO method, and the layering optimization rules are presented for the CCO method. The
simulation results demonstrate that the optimization results of the proposed TCO method and CCO method are
obviously better than those of the RCSO method and SCO method. Complex change in the configuration of tower
is permitted by The CCO method, thus the optimization result is the best in these methods.
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Table 1 Computational results of four optimization methods
Pkt Ptk ER/kg  RAEER/Ke  RIE/(%)
il 594650 558950 6.00

TERA AL 594650 555680 6.55

WAL 594650 545590 8.25

RN LR 594650 536780 9.73
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