©
2016 2018

Assessment of disaster resistance of electric power facilities under natural
hazards and establishing criterion for structural soundness determination
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In this study, we performed a series of three-dimensional nonlinear
elastoplastic finite element analyses to examine the failure behavior and the ultimate strength of a
widely adopted transmission tower under excessive external loads due to natural hazards. Realistic
external loads used in the standard design code, including tension forces of transmission cables and
wind loads that vary with seasons were introduced as an equivalent nodal force in the finite
element analysis. We also examined the degradation of tower strength under imposed support
displacements due to ground deformation. Based on the analysis results, we clarified the
relationship between the degrees of member damage and the residual strength after damage by
quantifying the damage of members. In addition, we established a simulation technique to enable
quantitative evaluation of the strength recovery of transmission towers after repair by replacing
damaged members.
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