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Effect of the Number of Cross-sections on Seismic Response of

Catenary-type Transmission Tower Structures
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Abstract: Transmission towers are important elements in transmission lines. In order to investigate
the effect of the number of cross-sections on the nonlinear seismic response of transmission tower
structures, an actual catenary-type transmission tower is considered. With the help of the OpenSees
software, four three-dimensional finite element models of transmission tower structures with different
numbers of cross-sections are established, considering the nonlinearity of material and geometry. To
consider the influence of input ground motions, 20 far-field ground motions are selected to investigate
the response characteristics of different numbers of cross-sections on the transmission tower structure.
The results show that as the number of cross-sections increases, the predominant period of the trans-
mission tower decreases and lateral-stiffness of the transmission tower increases in a way. Under the
effect of large and giant earthquakes, the maximum displacement of the transmission tower structure

decreases whereas the base shear force increases with increasing number of cross-sections. However,
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the effect on the inter-story displacement is not evident and the deformation of the structure does not

exceed the limit value recommended in the current seismic code.

Keywords: cathead-type transmission tower structure; number of cross-sections; seismic resistance;

time history analysis
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Fig.1 Transmission tower size drawing and finite element model of transmission tower with different number of cross-sections
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Fig.2 The first three order vibration patterns of transmission

tower
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Table 2 The first three orders of modalities of transmis-

sion tower
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Fig.3 Trend diagram of transmission tower period
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Fig.4 Acceleration spectrum of selected ground motion
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Fig.5 Time travel curve of four transmission towers under

huge earthquake (0.62g)
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Table 3 The peak of the vertex displacement correspond-

ing to a large earthquake (0.4g)

HLA7 :mm
Mg M1 MBI RMBIE3 RBiE4
GM1 104.19 104.19 103.71 103.12
GM?2 104.19 104.19 103.71 103.12
GM3 38.75 39.04 38.94 38.53
GM4 85.53 84.31 83.63 83.85
GM5 87.29 86.04 85.34 85.59
GM6 87.30 86.04 85.34 85.59
GM7 68.90 67.38 66.75 67.21
GMS8 35.86 35.60 35.37 35.32
GM9 94.78 94.66 94.19 93.76
GM10 162.54 159.68 158.31 159.04
GM11 40.16 39.68 39.39 39.44
GM12 34.23 33.78 33.44 33.55
GM13 48.26 47.48 47.10 47.28
GM14 91.84 91.16 90.66 90.53
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GM17 76.90 75.07 74.43 74.84
GM18 67.26 67.53 67.39 66.77
GM19 48.92 47.10 46.50 47.22
GM20 86.53 87.59 87.49 86.41
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Table 4 The peak of the vertex displacement correspond-

ing to a mega earthquake (0.62g)
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Fig.6  The maximum inter-story drift of a large earthquake
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