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

EFFECTIVE STRESS ANALYSIS 

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

To construct sustainable socio-economic activities through the stable supply of renewable energy, 
ocean development for offshore wind power generation is being advanced. In Japan, a country prone to 
earthquakes, there is a need for the development of seismic design methods that not only ensure safety 
against earthquakes but also contribute to cost reduction through structural rationalization. This research 
conducted model vibration experiments using a large underwater shaking table to verify the seismic 
behavior considering the dynamic interaction between monopile foundations and saturated sandy soils, 
and performed reproduction analysis with the three-dimensional effective stress analysis method "anal-
ysis code FLIP ROSE 3D" to assess its applicability as a seismic evaluation method. The analysis results 
largely replicated the bending moments in the submerged and emerged parts of the monopile from the 
model shaking table experiments, as well as the response acceleration and displacement at the pile head, 
thereby confirming its applicability as a seismic evaluation method. 
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