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Numerical Analysis of Horizontal
Bearing Characteristics of Steel Pipe
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Abstract: The single pile foundation with restraint plates
(single hole, four holes) installed inside the traditional
steel pipe piles is a new type of foundation for offshore
wind turbines. In order to study the lateral bearing
mechanism of the innovative pile foundation with restraint
plates, a lateral loading system is specially designed in the
centrifuge. A series of centrifuge tests are conducted with
the traditional piles and the piles with restraint plates
under ultimate conditions. The finite element model is
developed in ABAQUS and validated against the test
results to study the failure modes of the piles. The
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evolution of the rotation center on the piles are revealed in
The results show that the
innovative piles with restraint plates demonstrate a better

the numerical analysis.

stability in terms of stiffness and strength. The lateral
capacities are significantly enhanced by adding the

restriction plates.
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pipe piles with restraint plates; lateral bearing capacity;

ABAQUS

WA AL U0 R R BRIR G THAE H 2513 | Bk
U5 ) () R 2 i e AT TEE AL . A8 AR AF I Bk I
Vi TR FR 24 o 38 b BR T AR 1 67 00, 3X i 4516 I
IR B FE R A R i REE A —Fh ek B
Yo TR SL A NS T R YR, A A2 A A Y
PSRN

FEI X7 1 s e A v AL At H v
A FHEL ) —FB S, W KAL) Bl A 24 A~
LI s e 3% FH 3596, g b KM 3 Al 32 22
Al 430y 5 SRR R SR | B SR = A
ZRSLRE 2 AR AR SR AR IR S,
Hh B SR LA S5 A R T B IR D i i T
PREEOL S, I B A XU 3 a5 b T e 2 1Y)
FRiE . PEROMEE_F R 2017 485 TR,
KIH AEAT 3 720 5 B JERIVE_E XL, o5 5 99 & B XL
PLEEA 81. 7 % (T 1)

PSR AT AR R 2R R ERR LT T
TYERBOL HIVET B i T (8 FTHEL 4 5 FHiski
GBI N T 2R X e
e AR I B AT B AR
R FDURT B0 45 A AR AR 2R P 32 I WLEEA T T R R A

> AN

A%\
03



%11 ARG 45 I A A KT AR AR M B S 1557
80(1.80%)  18(0.40%) BT B AIE T HAREERE O3, ZEAR R A1 T

=R HAd TR A
132(2.90%) 6(0.10%) FiE LR ALt

=R

283(6.20%) 1(0.02%) ST U IE R LAt
EOpE: e i

315(6.90%)

S

3 720(81.70%) Hpk FERE
EH1 #EEXBEEMELXSFER

Fig. 1 Distribution of basic forms of offshore wind

power
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centrifuge test
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Fig. 3 Lateral loading system and sensor system in centrifuge test
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Fig. 4 Schematic diagram of finite element model of

monopile
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