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Study on bearing characteristics of suction pile and soil of offshore platform

under V-H load

JIANG Jianping, SUN Hongtao, GAO Jiaruo

(School of Marine Science and Engineering, Shanghai Maritime University, Shanghai 201306, China)

Abstract: As a new type of platform foundation, the suction pile drum foundation for offshore platforms is becoming a focus of
research. In order to study the force characteristics of suction type pile drum monopile foundation, numerical simulation of the bearing
characteristics of suction monopile foundation pile soil under combined V-H (vertical and horizontal) load was carried out, and the
finite element solution of numerical simulation was compared with the calculation method of p-y curve in API specification to verify the
feasibility of the finite element model, and finally the damage envelope curve was plotted by using the loading method of graded action
force, and corresponding functional expression was deduced. The study shows that it is feasible to numerically simulate the suction pile
bucket using ABAQUS finite element analysis software; as the combined V-H load applied to the suction pile bucket increases, the
stress and bending moment limits of the suction pile bucket also increase; and its displacement changes mainly in the vicinity of the
area where the load is applied; and finally the limit bearing state embodied in the combined load, that is, the envelope curve, is roughly
in the shape of a quarter ellipse.
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Fig. 1 Offshore skirt foundation
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Tab.1 Pile model size and material parameter
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Tab. 2 Soil model size and material parameter
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Fig. 2 Grid division of suction pile barrel
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Tab.3 Coefficients C,, C, ,C, function values

PEES SR/ (7) o c, G
30 1.9 2.7 30
32 2.1 2.9 33
34 2.9 3.4 46
36 3.2 3.6 60
38 4.0 4.0 78

>40 4.6 4.3 86
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Tab.4 Initial modulus of foundation reaction
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Fig. 3 Comparison of p-y curve between finite element solution and API specification
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Tab.5 Vertical and horizontal loads applied to the model B4LKN
T 5[] i 2 K- 28 T 5[] i 2 K77 2
1 150 150 6 900 900
2 300 300 7 1 050 1050
3 450 450 8 1200 1200
4 600 600 9 1350 1350
5 750 750 10 1 500 1500
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Fig. 6 Bending moment variation curve of pile shaft under different loads
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gt 0/(°) ik ar 48T B R AR 387 Q kN K48 H /KN B¢ 1a] 434V /kN
0 9 180.57 9 180.57 0.00
15 9 449.89 9127.89 244581
30 944521 8179.79 472261
45 9493.76 6713.11 6713.11
60 9553.18 4776.59 8273.29
75 9 657.35 2499.51 9328.28
90 9692.01 0.00 9692.01
127
c
0.3+ — XA IRICHE
- == RIS K A
----- BransbyFRandolphf#
0.0 - - -
0.0 0.3 0.6 0.9 1.2
I{u/Hmax

K10 V-H AT A4 th 2k
Fig. 10 Envelope curve under V-H load
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