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ABSTRACT: In this paper, the finite element model of UHV transmission-tower-line system (TTLS) was
simulated. The structural capacity of TTLS under wind loading was assessed by Incremental Dynamic Analysis
method (IDA), considering the material and geometric nonlinearity in the dynamic analysis. Performance
analysis of a stand-alone transmission tower and TTLS was conducted from linear elastic state to nonlinear
state, and finally to collapse state. The structural capacity curves of a standalone tower and TTLS were
obtained via IDA method, respectively. By comparison, it can be verified that the coupling effect between
transmission lines and the towers plays a vital role in the dynamic response of TTLS. Consequently, the
influence of transmission lines is non-negligible in the design of transmission towers.

KEYWORDS: UHV transmission-tower-line system Structural capacity analysis Incremental dynamic
analysis (IDA)
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Fig.1 Finite element model of transmission—tower—and—line system
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Fig.2 Vibration modes of transmission—tower—and—line system
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Tab.1 Comparison of the resonant frequencies of
tower-line—system and standalone tower
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Fig.3 Segmentaion of
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Tab.2 The height and wind-bearing area of each
segment in vertical direction
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a. Time history of fluctuating wind speed at the first segment point
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Fig.4 Simulation of fluctuating wind speed under
15m/s average wind speed
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Fig. 5 Comparison of spectrum at the third segment point
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Fig.7 Displacement time history of mid—tower in X direction
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Fig.8 Wind capacity curve of transmission—tower—liner
system and standalone tower
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