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HYDRAULIC MODEL EXPERIMENT AND MOVING GRID ANALYSIS OF 
UPSTANDING AND TIPPING SPAR TYPE OFFSHORE WIND TURBINE 

Hajime YANAGISAWA, Kenya TAKAHASHI, Takeshi NISHIHATA, Masaki Otsuki 
and Kazuya SHIBATA 

In this study, hydraulic model experiments and CFD analyses were conducted to confirm the behavior 
of a spar-type floating body during upstanding and tipping in the construction of a spar-type offshore wind 
turbine. Water was pumped or drained into a 1/100 scale model of a floating body, and the trim angle and 
the maximum acceleration of the floating body were measured. Experiments were conducted under various 
conditions, including with and without bulkheads and with and without ballast material. When water is 
pumped or drained with crushed stone or sand as initial ballast, The ballast material collapsed, resulting in 
a sudden upstanding or tipping, and the trim angle oscillated with a short period, resulting in a maximum 
acceleration of 0.245G. Numerical simulations were performed without ballast material using a 3-D 
computational fluid dynamics tool. A spherical moving grid around the floating body was used in the 
analysis, and the results generally reproduced the experimental results. Furthermore, it was found that the 
eccentricity of the center of gravity had a significant effect on the upending and tipping behavior of the 
floating body. 
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