%539 &5 5 4 s Vol.39 No.5
2018 %E5 H Rock and Soil Mechanics May 2018

DOI: 10.16285/j.rsm.2016.1415

FhLrh BASEFFAR X B HE
TN HT 73 7&

Z &, Bk, K &

CHRIHAT T A B PR TR AR, dbsd 100028)

WO AU T T K R R R I E B, 2R A e NS S AT BRI
AL R R KR AR, B L0 2 T BRI 5 A G A SRR K I BRI 8, B2 & 1 IEH B RE, 12 80N
TER IR o B X R A RS AR A X AT A B A X — SERR ) R, BUE BEAT T AR BN R . vk, @
ST —BEHAE AT, X A ) A R AR ST TR PR AN DT AT AT — R SR AT R RS B H Bk (ALED
B vk, A A A B R R s RFIRNEEKE SRR R gk, B P-Y #iZk, SRAIAFR-Lm
FEAL G AT B AR RS P A A N 2. B S O B ORI BRI LR, IR T %5 VR AT SR A T . AT RN
T B B3 R AR T AR ORI SIATL ] [ B T R e A A0S A A AR 0 B D0 A AR AR, RE R ORI T B AT S 8 e,
S 51 LA AR R A B R, (XS SR MR SN N . B, BN S R AR A Sk L R
PR RNATAE B 555 B 1 B o A 2R P 2 P 2 I I 28 3 P A Il R T T T

*X g W BRGNS S DARALRE; P-Y #hZR; MESKZR; it

hESET: TU473 SCERBRIRAG: A X E4HT: 1000—7598 (2018)05—1891—10

An approach to analyze effects of spudcan penetration
of a jack-up rig on adjacent piles in cohesive soils

LlYa, LI Shu-zhao, ZHANG Chao
(CNOOC Research Institute Ltd., Beijing 100028, China)

Abstract: A mobile jack-up rig is an important facility in offshore oil and gas development and often works in close proximity to a
permanent jacket platform. Penetration of the spudcan could displace a large volume of soil and induce considerable loadings to the
pile foundation of a nearby jacket, which may jeopardize the designated performance of the jacket platform. The aforementioned
effect is more significant in cohesive soils where deeper penetration is expected. However, the currently available industry guideline
and approaches have obvious limitations on this important issue. Therefore, a numerical approach is developed in this paper which
has two steps to study the effects of the spudcan penetration on an adjacent jacket pile in cohesive soils: (1) computation of the lateral
soil displacement induced by the spudcan penetration in a free field assuming the jacket is absent through the arbitrary Lagrangian
Eulerian (ALE) numerical method, and (2) computation of the pile lateral loading induced by the aforementioned soil displacement
based on the P-Y curves by the conventional beam-column method. Feasibility and reasonability of the approach are verified by
calculated results against centrifugal experiment results published in the past. The paper reveals the deformation mode and flow
mechanism of the soil in the free field, indicates the variation of additional loadings of the adjacent pile induced by spudcan
penetration, and especially finds that the induced soil displacement is heavily dependent on soil deformation characteristics such as
e,, ,» and the induced pile loading is found to be not sensitive to the variation of e,, within a reasonable range. Finally, the study
discusses how to define the boundary condition at the pile head where the pile is connected to the upper structure, and whether the
linear superposition law is appropriate for loadings induced by the spudcan penetration and the jacket.
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Fig.2 Schematic of spudcan penetration-induced loading
effect on adjacent piles
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Fig.4 Dimensions of the numerical model
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Fig.15 Effects of pile head boundary on pile displacement
and bending moment
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Fig.16 Equivalent pile head constraint by jacket structure
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Fig.17 Linear summation method vs. combined
loading method
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