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Dynamic Response Analysis of Pile Type Structure
Offshore Wind Turbine

GAO Yue-wen, LI Chun, YE Zhou, CHEN Xin

(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Based on the finite element method, the wave force mechanism on a platform structure
of offshore wind turbine was analysed and the dynamic response and wave force variation on the
platform structures were obtained in time domain. The wave force variations on platforms with
different pile structure types in the directions of surge,sway and heave as well as of roll, pitch and
yaw were investigated. The results show that for multi-pile structure platforms, the frequency
changes only in an arrow band and the vibration mode has only a little change; in sway direction

the wave force is minimum and in pitch direction the wave force is maximum.
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Fig.1 Load distribution on pile type structure
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Tab.1 Main design geometrical parameters of the pile

structure for floating wind turbine (mm)
SR 45K B 3 Mk 4 B
HAiE 6 500 6 500 6 500
MEAE R~
JELE 50 50 50
HZ — 3000%3 3000 %4
BHIZREE R
JERE — 30x3 30%x4
. HZ — 20009  2000x12
HiZRekiy
JE — 10x9 10%x 12
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Fig 2 Calculation results of vibration modes of

different pile type structures

3.2 mEREENT & IRIR BN H e R

K 3R 50 o 3 AL £ 254 7n B . 15 3)
(9 6 4~ A I EEMIINGE w s s 2 Sl SRR A EE
MRzl iy v,y 2 F3h B9\ . Bl ik
5 » RSO TR A TR A L [R] f oe Bl IE
J5 1 A I (R 1 0
3.2.1  HABEREZSHYF- a8 S i

P ACUL T 0O N BAREAE SR I 7E 6 A A T
[i) B S 8] (9284 . A2 05 18] L A5 e L R
FVEUE AR B RAE 40 s BT ) BRI {F . 4R ) it
A I I T 2 AR S0 (BT AR AR 2 B O AT B PR —
SEAE. TR 307 18] b ORE: b BRI
{EARLAE 40 s BT . SR 5 BB TRIIR G AR/ IMBATS SR A7 1



g BROTDOR 2% 2E R 2013 4F % 35 &

594
Tlmn gty i ‘ .
otg 8 3.2.2 3 BEREGHHT GiE
» 1 5 g 3 HEEEDEIR 125 1L YR A HBe s 5
— Fﬁaﬁ g | g FRUHIAT U1 3 B R 4577 0% ) o5 R Ao
i 7 o] B (T S0 R b 2% T
R Sy BRI (2 H A 2 5 B )

3 TFELIRRERBHEEN

Fig.3 Platform coordinate system and the

definition of DOF
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Fig.4 Wave force response of single pile structure
2.0
z 0 Zz
& 20 3
& -40 K
_60 1 1 L 1 ) . 1 1 1 1 ] — .6 1 L 1 1 Il
0 40 80 120 160 200 0 40 80 120 160 200 0 40 80 120 160 200
t/s t/s t/s
(@) PG5 1) (b) B 1h) (c) EHT7 )
1.6 5.0
E Gl
Z 0.8 % 3.0
uog 0 % 1.0
X —(.8 x —1.0
= =
._1'6 1 1 1 1 J .0 1 1 1 1 1 _3.0 1 1 1 1 1
0 40 80 120 160 20 0 40 80 120 160 200 0 40 80 120 160 200
t/s t/s t/s
(d) R (e) E# 7 M O EREFM

B 5 3 HEAE LA R 7 B e R

Fig.5 Wave force response of three piles structure
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Figb Wave force response of four piles structure
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