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EXPERIMENTAL STUDY ON SEISMIC PERFORMANCE OF MONOPILE TYPE 

FOUNDATION OF OFFSHORE WIND TURBINE WITH UNDERWATER SESMIC 

CONTROL PANEL 

Ke BAI, Toshiyasu MIYOSHI, Makoto YOSHIDA, Naruhisa MIURA, Shoichiro 

MATSUMOTO, Yosuke HIGO, Yasuo SAWAMURA, and Shinichiro ONDA 

In addition to the increasing size of wind turbines, the outer diameter of monopile foundations tends 

to increase in Japan due to the need to consider the effects of seismic loading, which makes installation 

by SEP vessels, hammer blows, and factory fabrication a challenge. In this study, we propose a structure 
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in which a larger cylindrical underwater seismic control panel is installed around the monopile, partially 

submerged in water, and the panel vibrates horizontally with the monopile when subjected to external 

forces, reducing the cross-sectional force of the monopile through the interaction of the panel and water. 

To confirm the seismic behavior of the proposed structure, underwater shaking table experiments were 

conducted with and without ground. As a result, it was found that the seismic performance of the pro-

posed structure is particularly high for the second-order mode of wind turbines. It is also shown that the 

water resistance force acting on the structure increases due to the water surface fluctuation within the 

seismic control panel. 
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