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Longitudinal Vibration Control Analysis of
Power Transmission Tower-Line System under
Seismic Excitation
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Abstract ; In this paper, the longitudinal vibration control of power transmission tower-line coupling
system under the seismic excitation is studied. A three-dimensional finite element model of a power
transmission tower-line coupling system is established in ABAQUS. The vibration control of the
transmission tower-line system using pounding tuned mass damper( PTMD ) under the seismic exci-
tation is analyzed by the nonlinear time-history method, and compared with the control effect of the
suspension mass pendulum ( SMP). Taking the Kobe earthquake loading as an example, the peak
reduction ratios of the displacement, acceleration, and axial force of the transmission tower-line
system under the control of the pendulum mass pendulum are 29% ,23% ,and 26% , respectively.
The peak reduction ratios under the pounding tuned mass damper are 41% ,29% and 38% , respec-

U Fs BHE.2017 11 -22
EE£A . HXARB#HAIH (51578325,51208285)
EERIAY WA (1982—) , B, B082 , FE N FH A5 BiRE Jr mafTsE.



624 Tk B SOR S e AR (A R R SE R

o534 3

tively. It can be seen that the reduction effect of the pounding tuned mass damper is obviously bet-

ter than that of the suspended mass pendulum. The results show that the suspended mass pendulum

can effectively suppress the harmful vibration of the transmission tower-line system,and the vibra-

tion control ability of the pounding tuned mass damper is obviously stronger than the suspended

mass pendulum.

Key words : transmission tower-line system ; vibration control ; suspension mass pendulum ; pounding

tuned mass damper
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Table 1 Conductor( ground ) wire properties and performance indices
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SE51 26. 82 425.24 65 1. 349 390.00 34.36 3 172.326 2.05 %1073

2k 16.00 152. 81 105 0.708 96.51 56. 30 4 631. 241 1.55x1073
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Fig.1 Three-dimensional finite element model of

transmission tower-line coupled system
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Fig.2 Vibration mode shape of transmission

tower-line coupled system
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Fig.3 Schematic of the suspending mass damper
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Fig.4 Simulated schematic of the pounding tuned

mass damper
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Fig.5 Response spectra of the acceleration
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