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Half-Scaled Substructure Test for the Performance Evaluation
of a Transmission Tower subjected to Wind Load
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Abstract

In this paper, a half-scaled substructure test was performed to evaluate the buckling and structural safety of an existing
transmission tower subjected to wind load. A loading scheme was devised to reproduce the dead and wind loads of a prototype
transmission tower, which uses a triangular jig that is mounted on the reduced model to which the similarity law of a half length
was applied. As a result of the preliminary numerical analysis carried out to evaluate the stability of a specimen for the design
load, it was confirmed that the calculated axial forces of tower leg members were distributed to 80~90% of an admissible buckling
load. When the substructured transmission tower was loaded by 270% of its maximum admissible buckling load, it was failed due
to the local buckling that is occurred in joints with weak constraints for out-of-plane behavior of leg members. By inspection of
load-displacement curves, displacements and strains of members, it is considered that this local buckling was due to additional

eccentric force by unbalanced deformation because the time that is reached to vielding stress due to the bending moment is
different at each point of a same section.
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