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Research on Optimal Design of Transmission Line Tower
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Abstract

This paper analyzes the influence mechanisms of complex terrains such as mountains, swamps, coastal areas, and karst areas on the
construction of poles and towers, load distribution, and foundation stability, and clarifies core risks such as wind load distortion,
uneven ice coverage, and the impact of landslides and debris flows. Based on the DL/T5486-2020 specification and the principles
of mechanical design, the limitations of the existing design in terms of terrain coupling, material compatibility, and structural form
diversity are pointed out, and then a multi-dimensional optimization scheme is proposed. Based on structural mechanics, the slope
of the tower body and the layout of inclined materials were adjusted. Q420 high-strength steel and carbon fiber composite materials
were preferred. The pile foundation and rock anchor foundation were optimized. The weak links were located by finite element
simulation and the advantages and disadvantages of the schemes were compared. Research shows that the above-mentioned methods
can effectively enhance the strength, stability and economy of transmission towers, providing theoretical support and engineering
reference for the design of transmission line towers in complex terrains.
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