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Semi-active seismic control of high-voltage transmission tower based on
a new type of piezoelectric friction damper

FAN Yujiang, WANG Sheliang
(School of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract; Based on the proposed new type of piezoelectric friction damper, a finite element model of a high-voltage
transmission tower was established with the finite element software ANSYS. Meanwhile, the overall stiffness and the
quality and damping matrixes of the transmission tower structure were extracted by combining the super-element
method and MATLAB programming. The LQR optimal control strategy and the Bang-Bang optimal semi-active
control strategy program were compiled, and a suitable semi-active control system for the high-voltage transmission
tower was established by combining the two strategies with the SIMULINK toolbox. With the proposed piezoelectric
friction damper and the preparation of the semi-active control system, vibration control was carried out towards the
transmission tower under the conditions of the EL-Centro earthquake. The results show that the damper and semi-
active control system can effectively control the seismic response of the tower and the averaged control effect
coefficient reached 25% .

Key words: high-voliage transmission tower; new type of piezoelectric friction damper; semi-active seismic

control ; control effect coefficient
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Fig. 3 Flow graph of semi-active control
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Fig. 4 Semi-active control simulation system
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Table 1 Optimized positions of different amounts of piezoelectric friction dampers
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Fig. 5 1 Displacement-time curves with different amounts of piezoelectric friction dampers at first node in x-direction
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