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Coupled and uncoupled analysis of adjacent monopile’ s response under surcharge loading

L

(BRPGITE R~ A BT 8 AL, BV D422 710119)

W OE. RS T IR R AR B R W A TS . ERTRE SR S R A i 1 43 SR A A
A B—Ro i RS P -HiAE I H (CEL) iR @ 8l e ml 807 e TR &/ AR R &
DR TR RN N, AT A R 22 SR, A, WA CEL A A BTk A | sm)E . MR S5
TR T AR . (1) MEERPE R ARG, 0~5 m IREENMER KA BB, AR B g, RIS 1.0 B
I 25 6 S (B AR TR 0.5 B W/ 71% . [AIBE R 1.5 B I 25 46 S R(E AR X T-IEIEE B Wi/NZY 57.3%; (2) HE
FRAREEIAIN, MR KEAI ARG, HEER T ITIRAE N 0.05 B B HEAL S A e KAE 5 T 0.1 B HA -3, HEZEMHE
BRAEAREERI I HEB T UIGREE R 0. 15 B B4R S5 5 A RAE AR XS F R U0 0. 1 B 3 n%y 88.3%; (3) HifeH
0.375 m ¥R F] 0. 75 m W AEME TR RS0/ 82% , MEIEAHRTAEE (M/ELD) S KA/ 73% .

KA. L, MIAE: dERRGE HRARRPI-PIAS I H % CEL; BUEMHr; AR

FESES. TU473.1 XEARERD . A XEHS. 1005-8249 (2023) 03-0007-08

DOI;10.19860/j.cnki.issn1005-8249.2023.03.007

MA Di
(State Owned Assets Management Department, Shaanxi Normal University, Xi’an 710119, China)

Abstract: This paper introduces two methods for calculating the effect of surcharge loading on adjacent monopile: the state—of—practice
to this problem is an un—coupled approach by solving the soil and pile response separately; the other is an advanced 3D continuum finite
element analysis methodology using explicit coupled eulerian lagrangian ( CEL) technique, and calculates and compares the pile
foundation responses obtained by coupled/un-coupled methods, and analyzes the reasons for the differences in their results. In addition,
the CEL coupling model was applied to conduct parameter sensitivity analysis on the surcharge spacing, strength, and pile diameter. It
was found that; (1) The closer the stacking distance is, the greater the horizontal displacement of the pile within a depth of 0-5 m,
and the more prominent the pile top position. When the spacing is 1. 0 B, the maximum bending moment decreases by about 71% relative
to the spacing of 0.5 B, and when the spacing is 1.5 B, the maximum bending moment decreases by about 57.3% relative to the
spacing of B. The surcharge strength increases, the horizontal displacement of the pile body increases. When the pile foundation sinking
depth is 0.05 B, the maximum bending moment of the pile foundation is basically the same as the sinking depth of 0. 1 B, but the depth of
the maximum bending moment point increases. The maximum bending moment of the pile foundation increases by about 88. 3% compared to
the settlement of 0. 1 B when the depth of pile settlement is 0. 15 B. (3) Increasing the pile diameter from 0. 375 m to 0. 75 m can reduce
the pile top displacement by 82%, and the maximum relative bending moment (M/EI) of the pile foundation reduce by 73%.
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Fig. 2 Initial stress distribution of soil
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Fig. 3 Deformation of the soil surface caused by stacking
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Fig.4 Distribution of additional stresses in soil caused by stacking
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Fig. 5 Soil displacement corresponding to different
pile subsidence depths
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Fig. 8 The ratio of the top displacement of the uncoupled
method and the coupling method
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