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Fig.1 Pile-bucket hybrid foundations
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Fig.2 The JZG-YZY-50 model test system of

offshore wind turbines
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Fig.3 Description of model bucket and the model bucket

8060
60

160 240 320 240
(a) (b) © (d)
4 BEATSE S SEANAAY (BAAL: mm)
Fig.4 The model of pile-bucket hybrid foundation( Unit:mm)
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Fig.6 Detailed drawings of the connection between

the model and the loading device
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Tab.2 Summary of unidirectional static loading tests

W maRAiR% BUEIRE BIRIAEIIR WO e A=
T y/mm  HFEd/em  Vem h/em
TH1 40 8 40 82.5
TH2 40 8 40 @OD=16,L=8 82.5
TH3 40 8 40 @D=24,L=8 825
TH 4 40 8 40 ©@D=32,L=8 82.5
TH 5 40 8 40 @D=24,L=16 82.5
TH6 40 8 40 72.5
TH 7 40 8 40 62.5
T8 40 8 40 @D=24,L=8 725
T4 9 40 8 40 (@D=24,L=8 62.5
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under force control
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Fig.9 Horizontal load-displacement curves of monopile
foundation models and pile-bucket foundation models

under different loading heights
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Tab.5 Ultimate bearing capacity analysis of test models
under different loading heights

N EE B/ mm /N e /em

R
h/cm (2°) (2°)  (WPHELT)
82.5 39.42  246.54 30.35
Rk 72.5 36.69  309.64 32.58
62.5 3278 327.99 31.37
82.5 39.02  341.39 29.25
2% D=24,L=8 725 35.89  411.30 30.27
62.5 32,92 443.81 31.77
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Model Test on Horizontal Bearing Characteristics of Pile-Bucket
Hybrid Foundation for Offshore Wind Turbine in Sandy Soil

FAN Ge', FAN Qinglai', YIN Jiaqi®, ZHU Jiahui'

(1.School of Hydraulic and Civil Engineering, Ludong University, Yantai 264039, China;
2.Qinneng Qiyuan Electric Power Engineering Design Co.,Ltd., Jinan 250102, China)

Abstract: As a new offshore wind turbine foundation,the bearing mechanism of the pile-bucket hybrid founda-
tion in sandy soil is still unclear.Physical model tests were carried out to systematically study the horizontal
bearing characteristics of the pile-bucket hybrid foundation under different loading conditions. Through the uni-
directional static loading tests, the effects of bucket diameter,bucket height and loading height on the horizontal
bearing capacity of the foundation were investigated. Through the bidirectional cyclic loading tests, the effects of
cyclic load amplitude and different cyclic load application sequences on the cumulative displacement and de-
formation patterns of the pile-bucket hybrid foundation were investigated.The test results show that the horizon-
tal bearing capacity of the pile-bucket hybrid foundation under unidirectional static loading is higher than that
of the monopile foundation,and it increases with the increase of the diameter of the bucket,and increases with
the decrease of the loading height.In the bidirectional cyclic loading test, the accumulation rate of horizontal
displacement of top of the pile-bucket hybrid foundation is obviously lower than that of monopile foundation,
and the loading sequence of different cyclic amplitude has a significant effect on the horizontal cumulative dis-
placement and deformation law of the foundation.In the case of larger amplitude cyclic loads in the earlier sta-
ges, the cumulative displacements due to smaller amplitude loads in the later stages are smaller,but the total
displacement is larger than the cyclic loading sequence with small magnitude applied first and large magnitude
applied later.

Keywords : pile-bucket hybrid foundation ; offshore wind turbines;load-bearing characteristics ; physical tests;

cyclic loading



