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Fig. 1 Distribution map of equivalent plastic strain of foundation
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Fig. 2 Rotation of the direction of principal stress and

plastic principal strain increment in soil
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Fig. 3 Variation of non-coaxial angle
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Fig. 4 Relations of vertical load and settlement
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Fig. 5 Relations of tip resistance and settlement
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Fig. 6 Relations of top resistance and settlement
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Fig. 7 Relations of inner friction resistance and

settlement
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Fig. 9 Comparison of non-coaxial and coaxial models
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calculation results
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Fig. 10 Relations of vertical load and settlement in

coaxial model
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Fig. 11 Comparison of vertical load calculation results

under different eccentricity conditions
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Fig. 12 Comparison of tip resistance calculation

results
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Non-coaxial constitutive numerical analysis of load-deformation
behavior of suction buckets with vertical eccentric loading

LUO Qiang”', FENG Na’, JIA Hu', MA Keshuan'

( 1. Academy of Civil Engineering and Architecture, Nanyang Normal University. Nanyang 473061, China;

2. Institute of Economics and Management, Henan Polytechnic Institute, Nanyang 473000, China )

Abstract: A numerical analysis model of suction bucket foundation with vertical eccentric loading
condition is established, a non-coaxial elastoplastic constitutive model of sand is used to analyze the
change rules of the rotations of the directions of the principal stress and the non-coaxial angles, and to
study the non-coaxial influence to the mechanical characteristic of the suction buckets. The main study
conclusions show that during the foundation deformation the non-coaxial angles increase first and then
decrease. With the increasing of load eccentricity, the equivalent plastic strain distributing area is
decreasing, and the non-coaxial characteristic is also decreasing. The non-coaxial influence to the load-
deformation relation is decreasing with the increasing of load eccentricity. In view of the tip resistance
and the inner friction resistance of the buckets, the non-coaxial influence is decreasing with the
increasing of load eccentricity. In view of the top resistance and the outer friction resistance, the non-

coaxial influence is increasing with the increasing of load eccentricity.

Key words: non-coaxial theory; eccentric loading; suction bucket; constitutive model; numerical

analysis



