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Numerical analysis of bearing capacity behaviour of suction bucket foundations
under joint loading condition of vertical and horizontal loads
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Abstract: Not only is the suction bucket foundation subjected to vertical loading induced by weights of offshore platform and
equipments, but also undergoes horizontal force and moment caused by winds and waves. Therefore the performance of bucket
foundation subject to the joint loading of both vertical force (V) and horizontal force (H) is one of the key issues in design and
construction of a bucket foundation. A 3-D FEM-based computational model of bearing capacity and failure mechanism of bucket
foundation under the above joint loads is proposed and then numerically implemented using the general-purpose finite element
analysis package ABAQUS. The normalized relationship between the factor of ultimate bearing capacity and resulting displacement
is obtained by applying the displacement controlled method for homogeneous soft soil profile. The failure envelope of the foundation
in the load subspace of vertical and horizontal forces (V-H) is determined by utilizing loading procedure of the Swipe test. The
load-carrying performance and failure mechanism of bucket foundation under joint loading are interpreted from the standpoint of
upper-bound limit analysis based on the deformation pattern obtained from numerical analyses. The numerical results computed using
the proposed method is helpful to engineering practices.
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Fig.2 The finite element model for analyses
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Fig.6 Failure envelope of foundation in V-H
plane obtained from Swipe tests(M=0)



i B R R O A N AR S AR B R RER) )BT 907

YER, AR AE S AT T 1) A IR RO A D 1
T AT BRI BT IBVERR D, i BB
AREK, - Bl B r B ORI, AR sl X K
AN o 155 KPR A T T A s R AR A — T e
T AT EBPIRAS HIHIB B ERIR DX, Bt B 17 iy 2%
(RIS, % B AE ROEE N ARAN W s 2k
[ i 2800 21 Bt [ AR BRI B Y = 1,007, 1, A2k
fili BRI WTRET %, MR R R 1 2R
DU FEHEAB I ES 1)~ T EBBPERIR, A FFRENE K32
IRV A LA o

5 4 @

S AT T A (5% o i 28R 7K P 283 R A
IR A AR A R IR MR, AR BRI
Bt ABAQUS [HE & BT T — 00t kR, R
FARE R 45 VLN Swipe TR INAE 57240 I3 6} A P 3
B S I 20 PR RS A IndgedE R R 2k )
PEREHHAT THUA T 5 081 WS R bl
6 B [ fp 200 F (PR, AT T Al 94 00 5 25 2 42
AP TG SEREC SR N A ATTERIR
DXIRH K, AP A L fith 2k 2 ) M RE 1R3¢
W ZR I/ e PRI, 6 T AR T AT SE B 1R 52 A5 n
WA IR AT, A 2 L5 ) 5 KT
fup g Ay AL R FH () 500

[3E3e-
+2.16de-01
+0.000e+00

+Z.1z8=+00

(b) V=04V,

+2.19ze+00
+17573e+00
+1.753e+00
+1 534et00
+17315=+00
+1703Ee+00
5. 767e-0

(©) V=06V,

(&) V=08V,

B 7 RAINEEA TR AR R S5 R P 3 (M=0)
Fig.7 Distribution of g, in foundation
under joint loading(M=0)

2 % 3 M

[1] Bransby M F, Randolph M F. The effect of embedment
depth of the response of skirted foundations to combined
loading[R]. Department of Civil Engineering, The
University of Western Australia, Perth, 1998.

[2] Murff J D. Limit analysis of multi-footing foundation
systems[A]. Proceedings International Conference on
Computer Methods and Advances in Geomechanics[C],
Rotterdam: Balkema, 1994, 233—244,

[3] Martin C M. Physical and numerical modeling of offshore
foundations under combined loads[Ph.D Thesis][D],
Wellington Square: The University of Oxford, 1994.



908 b +

71

2 2006 4F:

[4]

(3]

Bransby M F, Randolph M F. Combined loading of skirted
foundations[J]. Geotechnique, 1998, 48: 637—655.
ZORH, B, FUNAE. A B E A R Hkk
AL RERE T[T, HETE TRE, 2006, 24(1): 34—40.
LUAN Mao-tian, ZHAO Shao-fei, YUAN Fan-fan, et al.
Numerical analysis of bearing capacity behaviour of

foundation under combined loading[J]. The Ocean

(6]

Engineering, 2006, 24(1): 34—40.

Tan F S. Centrifuge and theoretical modeling of conical
footings on sand[Ph.D thesis][D].
University, 1990.

Hibbitt, Karlsson, Sorensen (Inc.). ABAQUS Scripting
User’s Manual(Version6.3)[M]. Pawtucket: HKS, 2002.

Je . U A B SRR B T S 2 A
WIC D] UM WK, 2002,

London: Cambridge



