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Study on mechanical response and reinforcement measures of ultra-
high voltage transmission towers under reservoir seismic effects
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Abstract: In order to study the impact of reservoir earthquakes on ultra-high voltage transmission towers, this paper is
based on the target response spectrum of reservoir earthquakes derived from the seismic statistical law since the water
storage in Baihetan reservoir area, selects the reservoir earthquake records that conform to the law from the pacific ocean
seismic network, and adopts the finite element method to study the mechanical response of the transmission towers
under the reservoir earthquakes. On this basis, carbon fiber reinforced composite materials are used to reinforce the
tower for the weak position, and the reinforcement effect is analyzed. Calculation results show that under the reservoir
earthquake, the weak positions of the tower appear in the middle of the tower body and the tower legs; under the
maximum seismic load of reservoir earthquake of magnitude 6, the tower remains stable and there is no failure of the
rods, etc. » applying different directional loads to the tower, it is found that the horizontal load has a more significant
effect on the tower. For the weak position of the tower, double-layer carbon fiber reinforced composite material is used
for reinforcement, and under the same working condition., the maximum displacement of the tower top, tower body and
tower legs are reduced by 12.26%, 9.34% and 9. 57 %, respectively. The simulation results verify the effectiveness of
the reinforcement measures and provide certain theoretical support for the subsequent seismic reinforcement research.
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Table 1 Selected earthquake records
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D1 Helena_ Montana-01 0.1 2.5 6. 00 2.07

D2 San Francisco 0 5.0 5. 28 9.74

D3 Lytle Creek -01 0 3.2 5.33 17.33

D4 Lytle Creek-02 0.1 2.2 5.33 18. 39

D5 Northern Calif-07 0.1 5.7 5. 20 18.73
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Fig. 2 Dimensional information
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Fig.3 Simulation model
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Fig. 6 Stress cloud diagram for transmission tower
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Table 3 Maximum displacement under seismic horizontal load

(mm)
b 7 A 4 P By s A TH
D1 8.932 17. 022
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D3 7.741 14. 893
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D5 7.103 14.551
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