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Fig.1 The computation model mesh
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Fig. 2 The loads and resulting displacements

of footing on bucket foundation
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Fig. 3 The loading procedure of Swipe test
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The normalized relationship between loads and displacements computed by FEM analyses
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Fig. 5 The equivalent plastic strain computed from foundation
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Fig. 7 Distribution of the equivalent plastic strain

HH o E

¢, in foundation under combined load

K9 7E V-M-H faigk =5 RN 45 i 1T 2 & 4k
PR 3 A = 2 B R A g L pl PR TR B R
T 268 43 A 380 L M- HSF- T8 P9 G R 20 6 4% 26
W 48 /0N s e 2R 4 — R, B TR R — A
1/4 WERIA. ﬁ?ﬁ%ﬁmﬂ@ﬂ%ﬂﬂﬁ%%%ﬁﬁ%ﬁ
V) 10 2 285 g T 22 [ 140 A 6F 56 &R, T DA B A S B

105 28R T AR il 09 T ARIR 2 9] 2 S B £
BALE L T RN AL 46 11 2 S, ] LUK E 3 oK
A RE AR R AR

12 o
V=047,
10 V=021
V=037
08 V=04V,
E—: 0.6 V=05V,
S : V=06V
04 =017
V=081
0.2 f =097
. , =107
40 05 0 05 10 15 20

H/H,,

B8 FREmFEHMENTHEMHEFCET

Fig. 8 The failure envelopes in the M-H plane of
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Fig. 9 The 3D failure envelope of foundation
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Numerical analysis of bearing capacity behavior of
bucket foundation based on elasto-plastic FEM

WU Ke'?, LUAN Mao-tian*"*, FAN Qing-lai’, WANG Zhi-yun'*, TANG Xiao-wei'"”

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. Institute of Geotechnical Engineering, School of Civil and Hydraulic Engineering, Dalian University of Technology,
Dalian 116024, China;
3. School of Civil Engineering, Ludong University. Yantai 265304, China )
Abstract: It is one of the key fundamental issues in design and construction of bucket-
foundation-supported offshore platforms to evaluate overall stability behavior and failure mechanisms
of structures and foundations under combined loading pattern comprised of both vertical and horizontal
load and moment. An elasto-plastic finite element method for numerical assessment of bearing capacity
of bucket foundation under combined loads is developed. Both displacement-controlling procedure and
the Swipe test procedure of loading are numerically implemented by virtue of the general-purpose FEM
software ABAQUS. The ultimate bearing capacity of foundation under single load component is
determined while the load-carrying capacity under different combinations of various loading
components is defined and failure envelopes are established in different load spaces. The failure

mechanism of foundation is examined through the distribution of plastic strain around the foundation.

Key words: bucket foundation; combined loading; Swipe test procedure; finite element method

(FEM)



