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Experimental study of key parameters of high piled
foundation for offshore wind turbine

GONG Wei-ming, HUANG Ting, DAI Guo-liang
(School of Civil Engineering, Southeast University, Nanjing 210096, China)

Abstract: In order to investigate the key parameters of high-piled foundation for Donghai Bridge offshore wind turbine, a series of
field tests were conducted. The horizontal bearing capacity of offshore steel-pipe vertical pile and batter pile was achieved by the
horizontal static load field test; and the vertical bearing capacity of pile was tested by the Osterberg method. The wave force on the
steel-pipe pile which was connected and unconnected to the test platform was tested; and the acceleration versus time data and natural
vibration frequency were obtained. The results show that the horizontal bearing capacity of the positive batter pile is better than that
of the negative batter pile. When the pile is not connected to the test platform, the wave-induced displacement of pile is obviously
greater than that of the pile connected to the test platform. The natural vibration frequency of steel-pipe pile is between 1.05 Hz and
1.3 Hz, among which the natural vibration frequency of batter pile is higher than that of vertical pile. The research results are applied
to the design for high-piled foundation in this project.

Key words: foundation for offshore wind turbine; steel-pipe pile; key parameters; field test; bearing capacity; dynamic response
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Table 1 Parameters of steel-pipe piles
Whks BEK/m BB RTARE/m TR E/m BERHR R/m
Pxl1 83.2 ER ~11.00 +7.10 ~75.00
Px2 83.2 SRt ~11.00 +7.10 ~75.00
Pzl 82.1 T ~11.00 +7.10 ~75.00
Pz2 82.1 T ~11.00 +7.10 ~75.00
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Fig.1 Test site layout
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Table 2 Geological conditions
+ 2 + 2 NI Y S = A TAGSMIRH ) R4 R W RN P R4 £ bRt/
, Lt R .
% A FR /m /m /kPa /MPa / (kN/m) /kPa 1) N
® WA ~11.00 0.40 0
® WAV TR A+ ~11.40 3.60 10 3.18 1.220 17.4 13 19.0 0.7
@1 W RE T -15.00 9.10 15 2.13 1.454 16.7 13 10.5 1.6
@3 AR TR TR T -24.10 4.10 25 3.21 1.194 173 13 18.0 3.8
®3 Fit -28.20 10.60 40 2.91 1.244 172 16 14.0 5.7
@12 i ~38.80 9.40 80 15.48 0.756 19.0 0 34.0 436
@2-1 Wi —48.20 17.80 100 15.89 0.700 193 0 335 59.0
@2-2 Franib —66.00 2535 110 15.85 0.625 19.8 0 34.0 64.0
Tmf;%Wﬂﬁﬁa JEHEAT 15 40, RO A 300 kN, EI#H4y 7 %
able esign current velocit . o . . N . N
5 Y EIERER 2 RS IS B FF 20 min, IS
XZ Iz 2 T . . - . s N e s
HAERFE 10 min, BEBE S min I3E— R FERE Ak

femis)  /°)  Memls)  /C)  Aemss)  A°)  Kemls)  /C)

315 72 257 72 148 67 239 70

AR VR DA KGR LB X VAL VR ATk
T, AR BUTCRER . AUG IR BT T 2 L
* 4,

R4 BOIBORER
Table 4 Design wave parameters
SEEE WA K BOd Hiw Haw  Hsy, Hisy
/m /s /m /(m/s) /m /m /m /m
2.83 7.76 74.1 9.55 5.81 506 492 424
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Fig.2 Layout of horizontal static load test on pile Px2
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Fig.3 Layout of strain gauge on steel-pipe pile
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Fig.4 Load-displacement curves of horizontal
static load test
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Fig.5 Piles’ horizontal displacements
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Fig.6 Bending moment diagrams of test piles
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Fig.8 Self-balanced load test curves
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Fig.12 Channel number and arrangement
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Table 6 Effective values of channel on non-independent
(independent) pile (unit: mm)
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(@

AN MY
1 2 3 4 5 6 7 8

Pzl 25 25 18 57 21 23 28 62

HEEEMBsoh P2 22 24 19 58 20 24 26 6.0
) Pxl 1.6 1.7 13 49 15 1.6 14 47

Px2 18 1.6 14 49 16 14 15 48

Pzl 1.1 14 12 21 12 13 19 1.1
L5p4 P2 12 12 1.1 2 13 1.1 21 12
A PxI 13 1.1 1.I 1.8 12 12 19 1.0

Px2 1.1 12 12 19 12 1.1 18 13

RT WRASAEETME CAAL: mm)

Table 7 Downstream-displacements of pile top (unit: mm)

- B
R
Pzl Pz2 Px1 Px2
LS4 i 9.202 8.975 6.850 7.077
5T Gk 3.509 3.615 3.344 3.474

MSEMEARTT U, AN S BN,
FEBCRAE T A A N T, A 2R
K. LRI T A o N gl A CORAS )
HERD AR A o

R T e S A T s A5 (KO P, R PS4
RGNV BREAITHHBES AR K 8 ) Px1 i
PR ST, b 1.3 Hz MILREURZE (n =
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RS Pxl HERERE S
Table 8 Frequency statistics of pile Px1

FiR Hz
miE

13 10.8 112 125 13.55
1 0.61 0.68 0.34 0.41 0.23
2 0.61 1.1 0.25 0.1 0.07
3 1.06 1.86 0.56 0.18 0.15
4 1.32 0.74 2.66 0.16 0.11
5 0.68 0.47 0.69 1.89 0.86
6 0.38 0.1 0.12 0.72 0.22
7 0.65 0.13 0.19 0.25 1.79
8 0.91 0.07 1.07 0.52 0.17

HELECRN 6.22 5.06 5.88 423 3.6

M [RIAE 753 nT LA Px2 Pzl Fl Pz2 (1]
HHHEH M 1.3. 1.15 Hz £ 1.05 Hz.
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