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Table 1 Similarity ratio of physical quantities in model test
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Table 2 Geological parameters of model test
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Fig.1 Schematic diagram of layout of model test device
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Fig.3 Finite element model for reliability verification
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Fig.4 Verification of load—displacement curve by finite

element model
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Fig.5 Bending moment of rock-socketed single pile
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Fig.6 Final state of bedrock failure
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Fig.7 Bedrock displacement vector diagram
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Table 3 Geological parameters of rock and soil layers in numerical calculation
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Table 4 Working conditions of different rock strata strength
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Fig.8 Horizontal load—displacement curves in rocks with

different weathering degrees
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Fig.9 Horizontal load—displacement curves of rock—socketed

monopile with different diameters
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Analysis of lateral bearing mechanism of large—diameter rock-
socketed monopile for offshore wind turbine

Xiu Yanbin', Zhang Rongsheng', Wang Hengfeng', Liu Hangiu', Zhu Ronghua'*

(1.0cean College, Zhejiang University, Zhoushan 316021, China; 2.Yangjiang Offshore Wind Laboratory, Yangjiang

529500, China)

Abstract .

In view of the large number of rock —socketed demand of offshore wind power

foundation in China, horizontal loading characteristics and pile —rock integrated failure mode of

large diameter rock —socketed monopile foundation are studied by combining physical model test

and numerical simulation method, and the analysis of the influences of bedrock strength, pile

foundation diameter, wall thickness and rock—socketed depth on the horizontal bearing capacity of

rock—socketed pile is carried out. The research shows that the flexural capacity of pile increases

with the increase of bedrock strength. The failure mode of shallow bedrock of rock—socketed pile

foundation follows passive wedge failure mode, while the failure mode of deep bedrock follows

rotating failure mode. The horizontal bearing capacity of pile foundation can be improved with the

increase of bedrock strength, pile diameter and depth of rock socketed, but the pile thickness has

little effect on it. Critical depth of rock—socketed pile is found to improve the horizontal bearing

capacity of rock—socketed pile. Pile diameter and overburden thickness have little effect on critical

depth of rock—socketed pile, while bedrock strength is sensitive to its change.

Keywords: offshore wind turbine; rock—socketed; monopile foundation; lateral bearing mechanis;

sensitivity analysis
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