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STUDY ON LIQUEFACTION BEHAVIOR EVALUATION OF OFFSHORE WIND 
TURBINE MONOPILE FOUNDATIONS BY THREE-DIMENSIONAL 

EFFECTIVE STRESS ANALYSIS 

Seiji IGAWA, Kyohei UEDA, Tomohiro NAKAHARA, 
Toshiyasu MIYOSHI and Ke BAI 

In this study, underwater shaking table tests targeting a 10MW class offshore wind turbine were 
conducted to investigate seismic behavior including dynamic interaction between a monopile foundation 
(MP) and liquefiable ground. The reproduction analysis was conducted using a 3D effective stress 
analysis method "FLIP ROSE 3D (FLIP3D)." FLIP3D generally reproduced eigenvalue and response 
values of shaking tests, confirming its basic applicability as a seismic evaluation method. Under 
liquefaction conditions, FLIP3D approximated maximum bending moment of the MP model, while 
Winkler model overestimated the moment. This indicates that FLIP3D improves the accuracy of 
liquefaction analysis, suggesting reasonable design of MP structures. Additionally, the experiments 
showed that the response values of the MP decreased due to liquefaction, confirming that the impact of 
liquefaction on the MP is limited. This trend was also reproduced using FLIP3D. 
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