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Horizontal Bearing Behavior of Group Suction Piles by Numerical Analysis
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Abstract

Recently, several researches on the development of new economical foundation types have been performed to support
floating structures as many offshore structures have been constructed. This study focused on the evaluation of bearing
capacity of group suction piles, which are connected by a concrete pile cap. The offshore floating structures are mainly
subjected to horizontal loading, so the horizontal bearing capacities of the group suction piles were analyzed by performing
3-dimensional finite element analyses. The group suction piles are expected to behave as a rigid pile due to its shallow
embedded depth. Therefore, the detailed soil modeling was necessary to simulate the bearing behavior of soils under
low confining pressure. The modulus and the strength of soils were modelled to increase with effective confining pressure
in soils. For the parametric study, the center-to-center spacing between piles was varied and two soil types of clay
and sands were applied. The analyses results showed that the yielding load of the group pile increased with the increase
of the pile spacing and the yielding load of the group piles with SD spacing was about 3 times larger than that of

the single pile with free rotation.
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Table 2. Input properties of soils and a pile
E Vsub c (su) ol (0
M | ?
ode (kPa) (kN/m®) v (kPa) (deg.) (deg.)
Clay M-C 2000~23000 6 0.495 5~55 0 0
Sand M-C 1000~15300 9 0.3 0.1 25 5
Pile Elastic 2.1x10°8 68 0.2 - - -

where, E=Young’s modulus, ~,,,=submerged unit

weight, v=Poisson’s ratio, ¢, ¢= cohesion and internal friction angle of soils
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Table 3. Horizontal yielding load of group piles according to S/D

ratio
sand clay
S/D (Ho of group piles) (Ho of group piles)
/(Ho_singie ™) /(Ho_singie™)
2 1.07 1.29
3 1.58 2.13
4 2.35 2.71
5 2.91 3.01

" Hosinge = (Ho of a single pile with free ration) X (number of
group piles)
Ho_single in sand case = 11,700 kN

*2 Hosingie IN Clay case = 7,750 kN
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