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Clay strength in calculation of penetration resistance of offshore wind
bucket foundation
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(State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin 300072, China)
Abstract: The accurate prediction of penetration resistance is crucial for the successful application of bucket foundations. The
undrained shear strength (su) obtained from the direct simple shear (DSS) tests is a key soil parameter in bucket installation
design. The DSS tests consider the stress state of the soil under Ko consolidation, the rotation of principal stresses and the actual
engineering plane strain state, which corresponds to the loading conditions of the soil during installation of suction bucket. This
study summarizes the calculation methods for bucket penetration resistance in clay and analyzes the characteristics of various
methods. To address the issue of determination of soil strength, the coastal soil is subjected to consolidated undrained triaxial
shear tests using a single shear apparatus. The influences of dry density (pd), effective normal stress (ov') and overconsolidation
ratio (OCR) on sy are explored, and the reasons for the differences in values of sy are analyzed. Finally, three prediction methods
for sy based on the critical state theory, strength index and SHANSEP are proposed. The research findings provide a basis for
determining soil parameters in calculation of foundations penetration resistance of bucket in clayey soils.
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Fig. 1 Bucket foundation for offshore wind power and loading
states
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Table 1 Methods based on undrained shear strength su
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Table 2 Properties of su-based methods for penetration resistance
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Table 3 Physical parameters and mechanical parameter of coastal

clay
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Table 4 Test design
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Fig. 4 Stress-strain curves of soils with different pd
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Fig. 5 Curve of undrained shear strength changing with pa
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Fig. 6 Stress-strain curves of soils with different o
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Fig.8 Stress-strain curves of different OCR soils
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Fig. 9 Curve of undrained shear strength changing with OCR
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Fig. 10 Normalized stress paths of different OCR soils

M 10 FTUAE i, DSS 815 £ AR OCR +
AR R0 45 R () 45 [v) [ 45 =l s A0 R 25 SR AR, T
PR T S B e S SRS T, R A I SRS B e
BEAT TR AR sy

(1 Jrik—

2 OCR=1 I}, 7EANE_E7 70 [ 455 3T UI
AR — AN T R AR ME—, HIEl 7 W%, DSS kAT
B i LA M5 0.26. BE%E OCR 3N, +
BRI — A I AR SR L SZW k), IR [ 45 4 g U — ki
FE2TT IR R



LR w55 e b X R BRI B ) v LR SR AT 101

1/0,=041(c/0,)+0.02 2
(2) HiE=
AR SR EEARARIN, AT AKHE AR SR EE 4R R ¢,
9 5 s MR ARTHHEAZ:
s,=c+y'ztanp . 3)
(3) HiE=
B N /i 2 o K IO AR D7 ok 1 R P 9
SHANSEP /7 iEPHER A F OCR A8 5oy RIFAA
I) () FLRN AN [ B Ak Stth = (1) 58 TR, PR AG FL
HURE 9 A =5 N ke TR0
(84703 )oc =(8,/03, )nc "OCR™ - 4)
K (s, /00 ) NIEFE S 1) s H—40AE, HE 9
A1, (s,/00 ) =0.265 m NASFIER [E 45 LRI LA
1B
K SHANSEP 15 2 A0 Se A g7 90 &, L

& 11,

1571
L2 5,16%,=0.26 x OCR®S® /o
09}

9

b

> 06
0.3

o HAIMH
HHRE
1 2 3 6 10 20
OCR

11 Y3—WEYIRERE OCR Lk
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