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L λ 3.5 3 1.9 

D t λ1.5 6.5 5.2 2.6 

 λ0.5 1.87 1.73 1.38 

EI λ6 1838 729 47 

M λ4.5 281 140 18 

P λ3.5 80 47 9.5 

kh λ0.5 1.87 1.73 1.38 

Pu λ 3.5 3 1.9 
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L η 50 

σ 1 1

ε 1 1

EI η4 6,250,000 

M η3 125,000 

P η2 2,500 
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 20 mm 1.5 mm ( 55.1 GPa)

1 G  1.0 m 26 mm 99 %( 1 G ) 

 6.0 m 65 mm 99 %( ) 

 

 
 

 30 mm 1.0 mm ( 78.9 GPa)

1 G  1.5 m 13 mm 104 %( 1 G ) 

 9.5 m 95 mm 101 %( ) 

 
 
 
 

 16 mm 1.5 mm ( 66.6 GPa)

1 G  0.9 m 13 mm 97 %( 1 G ) 

 2.6 m 26 mm 101 %( ) 
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BASIC STUDY ON THE APPLICATION OF GENERALIZED SCALING LAW TO 
MONOTONIC LOADING TESTS ON OFFSHORE WIND MONOPILE TYPE 

FOUNDATION 

Toshiyasu MIYOSHI, Osamu KIYOMIYA, Makoto YOSHIDA and Shouichirou 
MATSUMOTO 

Recently, monopile type foundation is popularly used for fixed foundation for offshore wind facili-
ties and has tended to make the penetration length as short as possible, based on the JIP project "PISA" 
in Europe. In the PISA project onshore field tests are conducted and developed the enhanced 1D beam-
spring models compared with 3D FEM analysis. In this project, monotonic loading tests were con-
ducted on sandy and clay soils, and field loading tests are recommended, but field tests are not easy to 
conduct in terms of materials and measurement scale, such as using steel piles with a diameter of 1-2 m 
to simulate the prototype monopile. 

Therefore, the model tests such as centrifuge tests may be applied. However, there are no examples 
of generalized scaling law for static behavior, while there are some studies on the dynamic response of 
structures, including soils, using generalized scaling law that combines the 1G field scaling law and the 
centrifugal field scaling law. In this paper the application of the generalized scaling law to monotonic 
loading tests using centrifuge loading tests is focused, where the scale of experiments is relatively small, 
to analyze the behavior of piles depending on the penetration length and to reproduce it using a beam 
spring model. As a result, the static response of the prototype with 3/β was reproduced by the application 
of generalized scaling law and as to 1/β and 2/β, more modified calculation method should be consid-
ered. 
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