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Undrained uplift bearing capacity of suction bucket foundations under
inclined loads
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Abstract: Aiming at the problem that the suction force of the suction bucket affects its bearing characteristics during the
working process, the suction bucket is required to bear the uplift force of floating structures. Its bearing characteristics are
related to the geometrical size of the suction bucket, the strength of the soil layer, the load characteristics and other factors. The
bearing characteristics of suction bucket foundations under inclined loads under different aspect ratios and strength distributions
are studied based on the finite element method. The relationship among vertical, horizontal bearing capacity coefficient and
diameter ratio (L/D) and heterogeneity coefficient of soils K is established. The relevant method is also given. The envelope of
vertical load (V) and horizontal load (H) is established, and the method for calculating the bearing capacity under the V-H
combination is finally exhibited. The research results may provide a basis for the design of anti-pull-out foundation of marine

floating structures.
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Fig. 1 Anchorage foundation of floating platform
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Fig. 2 FEM Model
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Fig. 3 Relationship between undrained shear strength and depth
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Table 1 Values of parameters K, k and Suo

K=kD/Swo k/(kPa-m") Suo/kPa
0 0 5
1 1 5
2 1 2.5
5 1 1
10 1 0.5

A S R HE K BT BY G E RR IE B, HX
E=500 Suy TARHEREE) 6 kKN-m?, JAFAEEA 0.49,
W AR AR B AR B 230l R E=200 GPa A1 0.3,
TR IR B 2 6 KN-m .
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Fig. 4 Curves of uplift load displacement of model of D=5 m,
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Fig. 5 Vertical bearing capacity coefficients with different aspect

ratios
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Fig. 6 Normalized relation curves of uplift force and displacement
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Fig. 7 FEM results of bucket foundation
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Fig. 9 Normalized relation curves of horizontal bearing capacity
and displacement

A BE Bl 7E KT A7 A T R LA R & = I 1
10 Fraw, B 10 w] b TR R AR E g, A
TEFERBBIA S UR A R - BRI AR L L/D=0.25
I FEIAE KPR R RORE P, BB K
12t L/D=0.5 B, AT IERITE AT A d /e T RER AR
Va3 A S

(a-2)k=10
(a) LID=0.25
— ) f‘iﬂ,&dzﬂm.. 1

'/ W,. '

‘(b—l)K:IO

(b-1)K=0

(b) L/D=0.50

10 ARTIHEANBKEE
Fig. 10 Displacement vectors by FEM
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Fig. 11 Relationship curves between aspect ratio and horizontal
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Fig. 12 FEM results of V-H failure envelope of bucket foundation
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