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ANALYTICAL STUDY ON THE RESULTS OF CENTRIFUGE MONOTONIC 
LOADING TESTS ON OFFSHORE WIND MONOPILE TYPE FOUNDATION AP-

PLYING THE EXTENDED SIMILARITY LAW 

Toshiyasu MIYOSHI, Osamu KIYOMIYA, Shouichirou MATSUMOTO 

Since it is not easy to conduct large-scale field tests using steel pipe piles of 1 to 2 m in diameter 
that simulate monopiles for monopile-type foundations of offshore wind power generation facilities, 
the authors conducted monotonic loading tests in a centrifuge field by applying the extended similarity 
law and compared the experimental results converted to prototype with the results of simulation by 1D 
beam-spring model with the p-y (API) soil spring and have studied the static behavior of piles with dif-
ferent specifications and penetrated lengths in previous research. 

However, for the reference pile (penetrated length 1/ ), there was a discrepancy between the simu-
lation using the p-y spring model and the experimental results converted the prototype size. 

Therefore, in this study, using the 3D FEM analysis as a benchmark, a model with horizontal and 
rotational springs calculated from the 3D FEM analysis and a model with an additional moment of cou-
ple Mc and rotational spring K  were added in the p-y spring model were applied in simulation. 

As a result, the static response is evaluated to be on the safe side with only the horizontal soil 
spring when the penetrated length is 2/ . It is important to consider the rotational spring in addition to 
the horizontal soil spring, especially when analyzing a pile with a penetrated length as short as 1/  us-
ing the beam spring model, however the application of moment of couple Mc and rotational spring K  
to the p-y spring model is practical to predict bending moment. 
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