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Deformation Analysis of Transmission Line Landscape Tower
Based on Virtual Work Principle

LIAO Xingjun, HE Songyang, HE Wenjun, LLIU Hongchang
(Southwest Electric Power Design Institute Co. » Ltd. of CPECC, Chengdu 610056, China)

Abstract: For the convenience of installation, the bolt hole diameter in the transmission tower is generally required to be 1. 5 mm larger than
the diameter of the bolt, and there is sliding phenomenon after the bolt is subjected to force. The current tower design software generally uses
a spatial truss model for analysis, without considering the influence of bolt slip, which cannot accurately reflect the actual deformation of
transmission towers. As a result, the calculated deformation values are generally much lower than the measured values, which affects the
accuracy and safety of structural internal force analysis. At present, the analysis of the impact of bolt slip on deformation is mainly carried out
through finite element software combined with spring elements. Due to the large number of transmission tower members and complex structure,
this processing method has low efficiency and is generally only used for verification analysis of tests. Based on the principle of virtual work,
considering bolt slip and residual deformation, the calculation formula for tower deformation is improved, and fast identification methods for
various joint models are proposed. At the same time, a full-scale real type experimental study was conducted for the deformation of the yak
shaped landscape tower for the first time, and the experimental results, theoretical calculation values, and improved formula calculation values
were compared and analyzed to verify the effectiveness of the improved formula. In addition, the measures to reduce bolt slip deformation are
proposed. The research results have certain reference value for the optimization design of transmission tower, deformation control, and
evaluation of bearing capacity under foundation deformation conditions such as landslides and settlements.

Keywords: landscape tower; bolt slip; structure deformation; full-scale test; virtual work principle
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