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Bucket-soil cooperative bearing capacity analysis of shallow buried bucket
foundation in clay

Ma Pengcheng Liu Run Zhang Puyang Liu Yonggang Lian Jijian
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: The shallow buried bucket foundation is a new type of offshore wind turbine foundation, which has the
great advantage of controlling differential settlement in clay ground. But the design method of shallow buried
bucket foundation is still premature at present, and the bucket and soil inside the bucket is usually taken as a
whole when designing the bucket foundation. Based on bucket-soil uncooperative phenomenon and earth
pressure distribution in the large scale model test, the concept of bucket-soil cooperative degree is defined. The
influences of the parameters, including loading condition, dimension of bucket foundation, bucket compartment
form, height and thickness of bulkheads and bucket-soil relative stiffness, on bucket-soil cooperative degree were
analyzed using numerical simulation method. The influence of bucket-soil cooperation on the bearing capacity of
bucket foundation was studied in order to provide reference for optimal structural design of the foundation.
Keywords: shallow buried bucket foundation; bearing capacity; bucket-soil cooperative degree; large scale
model test; offshore wind power
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Fig.1 Planar and sectional arrangements of earth
pressure sensors
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Fig.2 Profiles and photo of bucket foundation model
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Table 1 Model dimensions
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Fig.3 Load versus time in the test
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Fig.4 Displacement versus time in the test
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Fig.5 Earth pressure increments of bulkhead 5#
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Fig.6 Earth pressure increments of bulkhead 2#
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Fig.7 Load versus displacement in test
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Fig.8 Bucket-soil cooperative types
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Fig.9 Numerical simulation model
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Table 3 Soil parameters in FEA
Dym) H(m)  Eoi(MPa)  plkg/m’) v C(kPa) &)
15 4 15 780 0.35 3.84 7.14
Fi (kN)
0 10 20 30 40
0.00 T
0.01 f
0.02 f
z 0.03 F
Z0.04 F
il TP \
0.06 F '
ECTERE S
007 L IR '
E10 HEEUERSHBERII

Fig.10 Numerical simulation results versus test results
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Fig.11 Equivalent plastic strain of soil at limit state
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Fig.12 Bucket-soil vertical displacement at limit state
(amplification coefficient: 20)

T PN AR 7 AR SR PRI s T&T 12 Hal LR 3132 1R
— 0 LA BE AT R R Al 1) Rz g, sz h— 0 RS
I RUERE RY , SilR R ALY

NG B A 4] iiﬂ}lﬁliiﬂﬁ e 7 A L A T I
Ab A R AR (Eh U, 8 N IR T b 45 A1
e A (ICA Uy )5 1) 2 08 1A 45 A5 18 ) 2 A% ( 3

N U w) dEATHE, IR AU, WE 13
N e s S GRS 2Dl R T
ST AR 1
4 I
,g 2 = _
£
& 0 p—t—t—s
ié -1.8 -1.4-1.0 -0.6 02 02"06 1.0 1.4~ 18
s
9 —_— Uy
- AU i
-8
E13 MAFE4m BEZ5TEEECHXILE

Fig.13 Bucket-soil vertical displacements for loading
height of 4m
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Fig.14 Bucket-soil vertical displacements for loading
height of 2m
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Fig.26 Dimension versus f#
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Fig.30 Bearing ratio versus f
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