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CsB (RIMEH V) DOEAITIE, FEBROMHiR AE
0.47 kNm (Z%f LC, FLIP3D /X 048kNm & IHIE—E L T
W5, —J5, FLIP2D T 0.62 kNm & 3B 1.3 1%, 3l
REHTET /L C0.75kNm & EBRED 1.6 5 & R
THERL T

VLD Z Ene, FLIP3D 13, MR35 50T
MP i E— 2 FOFREAIZTHFIL TND T &
5, MP &I OZE 233 5 FE L L CHEH lRe
LEZ BND. E51T, FLIP2D CBLTE 7 L Cldih
FE—A 2 N FEE L VKIS A EhcsH 0,
FLIP3D I, #RIRAUIRFDFRHTREEE A 1510, IR b3 2 Alig
PED & 2 M I % S5 MP RS E G & T
BRETEXDLAMHEMNH D Z LRI e o T,

c) FLIP3DIZ& 3% T— by TONLEE & ER0EHTE

FLIP3D TH U— kv 7 OISENREER L ONSEZNL
DZEENZ DOV TRHIATREN N E 9 D)W &4 T 7=

CsA DZ T — K 7 OARFENHEE T 11 (b) T &
912, FLIP3D OffATfEl: FLIP2D & HURTET L &
[FERIS, FERRER AR DR L 7R o723, &R
IOV TCIE, BRI 1,236 gal (2% LC, FLIP3D C

a)

8-6

RN

587gal Lt/ NS DRGSR & o7z, AN EE-
MEWRT X D12, FEZ9.0s LA FEE @i 05 H
HHREN 22T CHRAE AR O TR AR HID . FKIE
13552 9.0 mm (2% LC, FLIP3D Of#HTElX 6.7 mm &
#9075 (2 NI 5.

CsB DFU— kv T OARNFNNEE 2 BF-12(b)l 7”7
BT, F2BRME 867 gal |2 L C, FLIP3D (% 512gal &
WY NS 2 ES: & 72572, FLIP2D Tl 806 gal & 55k
AL EmET 2.5, BURMATE7T /L Cld 1,232 gal &
FRAE 2B REHI DR & 722 5 72 AKCPENLIEE-12(c)
WX 9IS, TRIMEASRAE U CHBRER O T
IR E L 725 I RKAEIE 28R 8 4mm (Zxf LC, FLIP3D &
7.1 mm &#90.85 fi5 SR FHELT DR R A5G-,

5 F&H

ABFFETIE, 10MW AREEZ %5 & LTk HPiREG 5
BROFER % FLIP3D (2 & 5 FFEUEHTIC X D4 iE LT,
HERR M TFE L L Commt 2 L.

FLIP3D I, A #REEES X OMMR IR OBl 2 A
LT, HEREHMETEE LComAttamas L.
WAL 2 ST, BUIRAHTE 7 /13 L OVFLIP2D
ISR 2RI CEH 9 D5 & 72 5 7225, FLIP3D ©
1%, FEHRIZEBIT D MP O REITE—A > MEFET 5
Z L RTE 20, FLIP3D (2 L A i 255 & L
TRENTRE S 2 MERR L, MP RIS T2 s ETE
WREMR S D Z L3 o7, 6T, EERTITHED
WRABIZ X 0 MP OISR 5 2 &5, FEH
MEDSHRIRAL S D 450 F Tl MP IS Dl b o B8 &
REME D Z &2l d b & & BT, FLIP3AD I L A5
BUEHTC B[Rl M 235 Z &N CT& 72

72720, MP BEO U —HORKEITFE— A NMZ
%F LC, FLIP3D 334 NREI D @i bt bz Z &
R0, XU — b v T OSBRI E N OECAARIC
FERE & FLIP3D |ZZERNA LD 72 EfE S B 5N
Ipolz. AL, HRx RSERCHEBN O LT AT
W, TR 2 @D TS BN B D, F7z, kb
AT D E MP OfhiFE— A v MOIEEMER 5 %
RNZDWNT,  FEBRAYFS L OWRHTIIZ2 B TE A D, HIERIC
KA EMEAHEE: LoD MP EiE i F 705 E &
LaA MIICET D Z L2 HE L, TERRETE
RS L T R D D,

BiEE AR 1T OISR, BRERERZBV L
PRI E R LET.
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STUDY ON LIQUEFACTION BEHAVIOR EVALUATION OF OFFSHORE WIND
TURBINE MONOPILE FOUNDATIONS BY THREE-DIMENSIONAL
EFFECTIVE STRESS ANALYSIS

Seiji IGAWA, Kyohei UEDA, Tomohiro NAKAHARA,
Toshiyasu MIYOSHI and Ke BAI

In this study, underwater shaking table tests targeting a l0MW class offshore wind turbine were
conducted to investigate seismic behavior including dynamic interaction between a monopile foundation
(MP) and liquefiable ground. The reproduction analysis was conducted using a 3D effective stress
analysis method "FLIP ROSE 3D (FLIP3D)." FLIP3D generally reproduced eigenvalue and response
values of shaking tests, confirming its basic applicability as a seismic evaluation method. Under
liquefaction conditions, FLIP3D approximated maximum bending moment of the MP model, while
Winkler model overestimated the moment. This indicates that FLIP3D improves the accuracy of
liquefaction analysis, suggesting reasonable design of MP structures. Additionally, the experiments
showed that the response values of the MP decreased due to liquefaction, confirming that the impact of
liquefaction on the MP is limited. This trend was also reproduced using FLIP3D.
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