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Optimal research on monopile for offshore wind farm
LI Qizhao, KONG Dehuang, HE Jiantao, XI Zhansheng
(State Nuclear Electric Power Planning Design & Research Institute co. , LTD. , Beijing 100095, China)
Abstract: Currently, the p-y curve of API specification is used in the design of monopile for off-
shore underestimated the initial stiffness of soil, resulting in a conservative design. The optimal
design of monopile is carried out in SPIC Shenquan I (II) project by the PISA method, which is
the most advanced international research on pile-soil interaction of monopile. The pile-soil inter-
action is simulated by the four-stiffness spring reflecting the stress mode of the monopile. Under
the condition of satisfying the design guideline such as freqgs. , stress, deformation and fatigue,
the thickness and the penetration depth of monopile are optimized. In this paper, the pile weight
can be optimized by 6 % ~7% compared with that by the Ramboll method, and by more than 30%
compared with that by the API method.
Key words: PISA method; monopile; design optimization
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Fig. 7 Failure model of the soil around the pile
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Fig. 8 Soil reaction curve of the monopile in clay
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Fig.9 Soil reaction curve of the monopile in sand
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1% T 00 3 B AT A SR A A TR TG
L B e KL 28 e i/ 0 A SR 0 L L B 0. 20
Hz~0.27 Hz Z[f],

AR AT BT A ST B A3 A - RUL A — AR b B
YK AR FHLAG 7 A6 — A b T T RS
R 7, WFAPEE AT, PISA Jr ik i 45 i 2
WA E R,/ T Ramboll J5 32 Al APT LG 22 [7] L
T Ramboll Z55 . 4% APT ML BT, WA 3
AR, o 2800 K 5 B0 T A K

R TOBEIARXT L

Tab.7 Comparison of monopile frequency

ﬁ{ﬁ :Hz
PISA J7ik API ¥ Ramboll J5 %
0.228 0.219 0.232

25 I A b Ramboll B3 ACR . R ] PISA 5k
HEAT AR I Al UG Ak B 3, AR A Ui TR B AT 2D
4. S5m0 WREE A i 95mm L &= 90mm, ¥
PRAE B K 298048 100 t L) SRR B i 29 1 400 ¢,
#rok AP FLE B, AR 1S i 30 % DL |

5 &

ASCxE APTHLE Y p-y #2635 . Ramboll J5 ik
I PISA J5 ikt AT TR AT B X = Fh ik ik &
) B A0 e 5 TR S A SR AT ) L AR T
P IR — (D TR = ROy ik A A L R B AR
AT BT EEES IR .

1) PISA J5 138 3t 43 A7 A6 A A K ATE st 1) 0l o )
J£ ) 0 SRR B — - A B L AR e APT BYE
By p-y HHZRF1 Ramboll ik, HEE LB T K EH
T BN LAtk 1) 32 1A L

2) WA ARKEE ARKEE SHAL 3

A EFEEI A 8 A7 BR oA Y iy A2 2% 25 W] () 11330 45
JeL AT LIER LA PISA ik i+ Syl 42, T 20
A S ik 19 P AH 1 T

3) 3 Ao Xof Y VA 35 Y ERLAE B il A 5 E
PISA J5 A8 b APT #3480 1T %5 R & B i i 4k, (1
A — W %A B, RS PRI ] SE T

4) WKFE B R — (D TR R A PISA
5 B R AT BE R A AR B T T BT A A T A
Ft Ramboll 774k T 6 % ~7% A0 HL APT ML{E AR
1 30% Lk,
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