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Numerical modelling of failure envelope for suction bucket foundation in clay
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Abstract: The purpose of this study is to perform a complete finite element (FE) simulation of the suction
bucket foundation in clay using advanced soil constitutive model to establish the failure envelope of the
suction bucket foundation. Firstly, the Hardening Soil (HS) model is used to analyse the centrifuge tests
of suction bucket foundation in normally consolidated clay under different monotonic combined loadings by
FE method. The comparisons between testing and simulated results verify the effectiveness of the FE
analysis using the HS model. Then, a large number of FE analysis is performed by radial swipe tests, and

further extended to the failure mode of V-H-M (vertical force-horizontal force-bending moment) space.

Wr#s B #A:2019-08-11
EEWH : HRKAARPEEEE No. 51808407)
TEF T BEae (1984) . Lo, BN K iz TR KR TR 1T, E-mail: chenjy@theidi. com,
SNFEGAEVEE - E-mail: zexiang. wu@wzu. edu. cn,
Received: 2019-08-11
Foundation item: National Natural Science Foundation of China (No. 51808407)
Author brief: CHEN Jiaying (1984- ), main research interests: water transport engineering and water conservancy
engineering, E-mail: chenjy(@theidi. com.

WU Zexiang (corresponding author), E-mail: zexiang. wu@wzu. edu. cn.



46 I RE5xE e

FROF E O

% 44 %

Based on this, the failure envelope on the H-M plane, the V-H plane, and the three-dimensional failure

envelope surface in the V-H-M space are described. The results show that the H-M failure envelope is

similar to an inclined ellipse; the effect of vertical load on the inclination of the H-M failure envelope can be

ignored; the size of the H-M failure envelope decreases with the increase of the vertical load; there is a

strong interaction between vertical and horizontal loads, 1. e. , the V-H yield surface formed by vertical and

horizontal bearing capacity is approximately a quarter ellipse. It can be seen that the size of the H-M

inclined ellipse is controlled by the vertical load. Based on all these results of numerical simulations, a new

analytical expression is finally proposed to represent the three-dimensional failure envelope of the suction

bucket foundation in V-H-M space.
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Fig.2 Comparison between experimental and simulated results
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