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Research on the bearing characteristics of large diameter single pile

in sandy soil under horizontal load
GAO lJiaruo, JIANG Jianping
(School of Marine Science and Engineering, Shanghai Maritime University, Shanghai 201306, China)
Abstract: Based on the geological conditions of a certain offshore wind power project’s sandy soil stratification,
it was found that there is a certain gap between API specifications and numerical simulation results. This is
because the existing p-y curves are mostly obtained from loading tests of small diameter piles, making it
difficult to accurately describe the horizontal bearing characteristics of large diameter piles. This article will
select reasonable standardized parameters to fit the p-y curves of different burial depths, and select a modified
hyperbolic model. Based on numerical simulation results, the deformation characteristics and horizontal ultimate
bearing capacity of large diameter single piles are analyzed through numerical analysis for different burial depth
conditions. According to the calculation results, the following rules can be drawn: the ultimate horizontal
bearing capacity of large diameter piles is influenced by the pile diameter and burial depth, and increases with
the increase of pile burial depth. It is safer to determine the ultimate horizontal load while controlling the
horizontal displacement of the pile top; The displacement of the pile body is closely related to the burial depth of
the pile. If the burial depth increases, the pile will change from a semi rigid pile to a flexible pile; The

deformation of piles is also related to the pile diameter, and as the pile diameter increases, the horizontal
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displacement of the soil gradually decreases.

Key words: offshore wind power; large diameter piles; finite element analysis; hyperbolic model; burial

depth; deformation characteristics
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Fig. 1 Basic model schematic diagram

it AR 1 A RS 2 R, M I A AR TS Ry I
A5 by 356 4 i 8 43 SR FH 32 - DA R 484l B 1% L e R I
JEE R R AL b 4 TR AR A 2T O R 0N 1Y) R
B TR S DD o A AR R B R B i T AR
K &AM BRI AT AL, E=2.1 X 10°MPa,
p="0.3,% %} 7.85 g/cm’, BIZIL KK+ K E
) RSB TR,
1.4 M 5HFEE

FE AR5 B BE LAl BB RO AR B AT 4R R B A Y
Jom B R Rt b R A v A BRSO T
AN = 4G PROTE AL A A Hofl S 50 X
YR Ry 20~30 m 9 5 Rl AR SE AT gkt 5 n gk =z
I b R 7 SF i 45 R an & 2 B s o R R 2 AT O
Fede KA HR 6.212 X 10 ° m AL K& A= 76 A BiF 3T
Tk 5 LA D 18 LAt b 7 67 % 4 88 R O, Ml g SF i AR
WNERTa

XXXXXXXXXXXX
Safadatatailo wuta ko kel
COOOOOOOOOOO
A e G R S A B

S abde e PR Ay
OO ON—ON— AN

2 MM AFEMBZE(EA m)
Fig. 2 Cloud chart of ground stress balance

displacement(unit:m)

1.5 EBIGIE
1.5.1 pyw&ix

Py WL J& —F 4 A1 L AR FNAE AR AH A T Y
D5, 43R KV far 2 4E F R e T AR B — IR AL +
KV 50 p 5z s BER B B8 B2 y =Z [a] 1 ¢ & i
2, O IR AEAS R B R ML T, A BRAL T A
32 Ty AR TEAG DL o p-y MR T R R R AE AN )
14~ 9 288 AR 28 A% R A i S [ S R p-y it
Lo W EME A L R BT AR . APTURI
DNV B AT RS 4 i BR =5t i3 A 0k

(3S,+yX)+JS.X
9S,D

0<<X <Xy
X > Xy

PLI:

(1)
A PO R 9077 5 S, 0 R P Bh B - - FE A HE
IKPUBT SR BE 5 D N AEAR 5y O L5 5T 0 JC IR 22 5
R X O YR T LA TR EE 5 X o PR TR B BT T I
A DB IR
AR R 50 )5 R4 P/P, y/y R &
RUVRI AT AR poy i, o,y ol PO B
APTHLYE DNV HL A # + 4 BR 50 2~ 0

_ J(CX+C.D)yX, 0< X< Xy
| e,Dyx, X> X,
(2)
P CLCo CoN N BE S F AR C R
AR T A5 2+ p-y 2k
pAPutanh(kXy) (3)
AP,
o A B B R R ML R T W R

[EN
1.5.2 A

¥ p-y 25 APTHLE J7 vk #E47 % He L X F A
B TO0 (1) — A~ B0 245 550t i K /N 2 500 kN 1) 7K - faf
LA RWME 3R . BB 300, APTRLE 4 72 11
Py M2 T 7k o ff T A AR AT R it 1 A PR 7 2K
F1 AL G0 APTE: p-y 800 46 W i /)

1801
160}
140t P
120+,

QMM

S8 SO} ‘l
60,
40}

20

- - fRIeTTIE
— AP %

0 0.010 0.020 0.030 0.040
y/m

B3 KEZRMEYEp-y
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