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Research on the Influence of Pile Shoe Insertion and Removal on the Neighboring

Three-Cylinder Jacket Foundation in Clay
WANG Jinxi™, FAN Shaotao, SONG Hexing, HAO Di
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Abstract: [Introduction] The construction process of pile insertion and removal for installing offshore wind turbines on mobile
platforms is risky, which can easily affect the working performance of adjacent infrastructure, and even lead to its instability and failure.
[Method] In order to clarify the mechanism of the influence of pile shoe insertion and removal on adjacent foundation, this paper used
CEL large deformation method to simulate the insertion and removal process of similar rectangular pile shoe in homogeneous and
heterogeneous clay, and focused on the analysis of the evolution mechanism of additional overturning angle caused by pile insertion
process on adjacent jacket foundation; based on the simulation results of large deformation, the influence of soil softening effect on the
ultimate bearing capacity of adjacent buckets after pile shoe removal was further studied by using small deformation. [Result] The results
show that under the action of pile shoe compaction, the rotational displacement of the three-cylinder jacket foundation will take place,
and it will decrease gradually with the increase of net spacing. At the same time, the soil softening caused by compaction will reduce the
bearing capacity of adjacent cylinder. [Conclusion] The overturning angle of three-cylinder jacket in heterogeneous soil is larger and the
corresponding penetration depth is deeper due to the influence of pile shoe insertion and removal. The affected area of softening area

caused by pile shoe insertion and removal is larger in horizontal direction and smaller in depth direction in homogeneous clay. In
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homogeneous clay, the average strength loss is small, and the horizontal and angular bearing capacity loss of the three-cylinder jacket is

small. In homogeneous and heterogeneous clays, the vertical bearing capacity is reduced obviously, and the maximum reduction factor

can reach 0.72.

Key words: pile shoe; large deformation; small deformation; softening effect; overturning; bearing capacity

2095-8676 © 2024 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 3l

AREE TRl b XGHR, V E XUE AA BEIR R L XU
FasE . W sh 08, 28] T REERA T i 5
Ko BRI TS R X A S5 I 2R B 52, i
A BB B8 YR I K 14 a2 2 B i, Vi b XU AR 32 9 A 1) TR
WAL A .

Ry o g b AR TR | G A — MR, LR
- JR S A A E N BB U RE N B T AR . DL = Al
IR Ry S T I IXUFR AL A B 2 e g, A T 2
A TR 31 5 2E 0 T RS A A b,
B A HH L1 52 w0 408 30T 454 1 e 1, T EE A
VT 45 A6 P] BE A A AU IR R i), 5% A A P75 ok ik
JE BB A7 A Ak, 5 0 488 3 AR A (57 AR B AR

FIE R X i 53 DL SR B Bl 7 2k A 55 )
AT T REF .

EF R B GX — ), Hossain %57 F1] F S0
R A BRI A, AF5E T 6 b AR B i sh AL,
R T 2RSS ORE S HRRE MR, - T
HUZRh A PR R 5 A 2 Martin 25 58 18 X6
Zh A M I 2 O WL B AV B A A A, dE TR
T R AT HE LA 0 b B S AL . IR R AR D R
FH CEL H5 ARAIL T A AL & UL TR IR Hb 5T 4% 14 1) &
BEYUHGL AR, 0T T OO AP 225, Zhang %5
IR ASTE B30 T B S a1 53 A 7R, FEFT /N
ARTEAARBL T WL LA T 20T K2R T o
TV gE A 2= R I6 A FR G TTJE T P 4
HAE BT AT B FEOF AR SRR ST .

Bl b 2 it 7R 28 R P 3 — ), Yun 25 R
FEBYE R, oA T W AR A 3 b+ LA AR
J % A R KPR R AR O A A PR AR Ty . E
RS A RIS IR A B 2 O R, R TR R
[ 55 AR 28 7 R PR 7 . E Fu 251 A9 PR OGS
RUrh FE A AR A 5 1E S A A58 FT Tresca Ji R o 1)
(A b, 34T T W AR R B ) ey 2R T BB AR

[l

B, WY T W I A% ) AR 2 7, JF$ T P A 4
FI T o Hung 2" R A R OGRS, B5E40L T
We AR P A A RS, SR TS W BEHT
TR 1 AR 2 1 0T A . Mana %13 3 B0t
ST TR AR (MR < 0.5D) 19 8 [m) 7R 2% ),
AT TR - S RS

T A Xof AT 8t B A X &8 3 235 4 1) 5 i, i N D) g
117 — RVEBE B AL S B 5T . Xie™ FIH PIV
FoR, 38 3 — 28/ b ROBE RN 50 43 A 1 A B 7E 26 1
BT R L2 TR AR S HLE, 48 AR RS
Trh E AR RS IR, 75 LA TR =
F AL B RBIR, I3 4 17 280 R 2= X 4B ik
A B 25 4R A 52 IR . Tho 45U S b 2 1 Mk vk
A T IEAERTSE “BE#E - BE” 2543 — [ R (1938
NP Zhang %5 38 i B0 B ST T ARITAE A 7K
SRR, TR ARG AR T py
Fan 26" BT B9 Poulos ¥, 51 AT Y %%, BF5T
AR BT AXTRENE LR p-y 2 sEm, IR A5 RS
B0 S FUEUEL A A B AT TR B, UERH TR T
AT

SRIMTHT N BB FE B4R rp Bk A o0t 218 3 Ak
L FZ ), /DA NS R = Al A AL Y R )
AR SCHE I K -/INE TR A A 5 1k XA A 4k
R DA R - A5 B U0 T 1 — A A5 AR A 1
BRI TR RIEAL ST, AR SCEE e R A CEL #
A, BEAEL T A AR 2 B AR 34 B h A A
FEXT ST — Al 8 4R Sl ) 52 e LR 2 TR AR
TERNZE B, 25 [BAH RN 5 9 AR 30, I ok -
A N7 SR 2 /NAR TE AR AY, BIF 5% 4 5B S AR SR A
X &P S AR AR AR B S e HL AR

1 AIRTEHEEE

1.1 KTHESR
TEA S, 85 T2 B ik 2 b e R AR R ~F Ry
AXB =14.65 mx9.45 m, JIE TR FA R 159.5°, 45


https: //creativecommons.org/licenses/by-nc/4.0/
https: //creativecommons.org/licenses/by-nc/4.0/

55

FAAE, 5 B L HEMAR SO R AT T AR 1 S Y 125

AR 148.7°, AT R rfv, A Bt L Al 52 R I
e/ INR RS RSTERL B/20M,

S S SRR = A WERE I AR R, IE =
A, 2% 5 RP AL FIE =M E.OL, 5EZ
TR Ho, WA Z R TR O BE B
30 m; JHERENY FIAMBEIE ¢ = 0.045 m; B 42 D= 11.8 m;
PR 10.8 m; YR I =5 BN 0.5 mo fE B I A
S PR AN B, A ST 1/2 B, IR HERE I A
SRR SRR, T B WA, TRIRE Y, S RS
B/20"Y,

A ARG A AR 1 R .

x1 TEHRM4RE
Tab. 1 Soil properties

ERIN P sw/kPa P/(kKN-m™)
Soil#1 ) 5ie T 20 6
Soil#2 E|Sa)5ik 14z 6

HERAEAY LR AR AR PR R, B R A
NGI — ADP b AR, D2 1 (A A 2 kA2 I i)
JO7, HEARLAE R T AR 5 28 =X (D) B

-
7‘=ye+7"=%+7p (1)
Suo
A
' ——HARBTAR (TC A )5
y° —— BB AR (JC A )5
7’ —— SRRy AR (o) ;
Grna/Su0 SRR NI BE, AT O 2 M,
Gra/Su= 250(TCHHH )5
Usw — —HTEYN S5 AR R EE A A,
A (2) e (TEi )
I
LA L) (2)
S L
4
=K

! —— A ET BT AR (TE R 4H) ;

V) —— LR BEIR I A Y R AR, AT
SEH, ¥=0.2(THH) .

% JEE KA TE A SRR, W00A S K

AL AT PR, DR AR ST 1/4 R, E A
S AR, AR R SR, S R AR RS 1R X
S PN AL, 3RE i ORI R I, 25 K2R A 20 m,
HARIEEE N 40 m, AR RN 104, K 58
FER 108 H X AE#EFD = A S48 2R 5L Atk J) ) A E
7R g, N X4k 34x3B, hnss R ~HE B/20"

“DEH-HAR- M RERRE” ZEMAE LR
H A L 2 2% 15 W% AR 10 2% 22 B) A BE B, B4 R BE L
HE, AL L/B = 0.2 T00 Bt 47 e, e 5 2
PRBERIANE] 1 FTR o

104
(a) M- A = A A A Y

\

(b) AL BRI
B1 KEREIRER
Fig. 1 Large deformation model

TERS R AR, JE AT oA (D) AR ERE 5 H A
[ P2 M A7 Ay B D I T 4 Mk (2) W T A 5 ik



126 R RETR A I

H11E

(] P 422 A A S I Ry T 4 M, PRE 4 R B 0.6, T A
VFHE A5 70 25 o

FERLTR R, 29 BRAT A s (1) X AR 4% Xk T 152
P AL IE P TR E 2R, e 00 T RIS TR [ 5 (2) %o =
A5 AR 19 2 5 SO N y ] A X RR 2, B
v Ti) 3 B R A7 20 SR 05 (3) % Ak i R Al B A ok
JEHL 0.2 m/s!
1.2 RERARBIEIE

HT AP W IT 45 H R, CEL K AETE H A X fige phe
AL DA G — ) B A A 1 S A o AEAR ST
Hh, SRy BT A ST IR B /N AR RUSE 1/20B FTBEA
TREE 0.2 m/s MYHERRPE, o AR SCRT S i AR kL,
TR LR 280 N, 315 Hossain" 1) 25 5L ik
AT L, A R anE 2 Frs .

KRBT FHIN, ()
10

0 20

\
\
\
\
\
Neppre=11 3—_’\
\
\
\
\

20t !

e+
I+
— — — KR

777777777 IS

2 RERWIE

Fig. 2 Validation of large deformation
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