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Wind tunnel test of UHV transmission tower considering SSI interaction

CAl Qingqing' » WU Haiyang® , LIU Kun*, LI Zhengliang' , ZENG Jing'
(1.School of Civil Engineering, Chongqing University, Chongqging 400045, P. R. China;2.Zhongnan
Electric Power Design Institute, Wuhan 430071, P. R. China)

Abstract: In order to study the influence of transmission tower-foundation-bed coupling effect (SSI
interaction) on wind-induced response of transmission tower under wind load, an UHV transmission tower-
foundation-bed system is taken as an example to design its aeroelastic model according to discrete stiffness
method with a rigid mass block used to simulate the foundation, and U-spring and damper used to simulate
the bed to test the aeroelastic model in wind tunnel. The influence of foundation damping and stiffness on
wind-induced response of transmission tower structure is also studied. The experimental results show that:
1) with SSI interaction taken into account, the vibration attenuation of the model is slower than that of the
rigid foundation model; with the decrease of the foundation stiffness, the comprehensive stiffness of the
model decreases and the natural vibration period increases; 2) the reduction of the foundation stiffness will
gradually lead to greater displacement and acceleration response of the superstructure, but have little effect
on the reaction force of the tower foot; with the increase of the foundation damping, the acceleration of the

tower body decreases gradually, but the displacement and the reaction force of the tower foot almost
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remain unchanged. In conclusion, the influence of SSI interaction should be considered in the design of
transmission tower structure.
Keywords: transmission tower; soil structure interaction; aeroelastic model; wind tunnel test; wind-

induced response
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Fig. 1 Schematic diagram of transmission tower
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Table 1 Similarity Ratio of Parameters in Model Design
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Fig. 2 Design drawing of spring Fig. 3 Basic Practical Map
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Fig. 7 Layout of atmospheric boundary layer laboratory
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Fig. 8 Wind velocity profile Fig. 9 Turbulence profile
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Table 2 Frequency comparison table of transmission tower Hz
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Fig. 10 Layout of measuring points
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