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Fig. 1. Pile and soil meshing and interface geometry
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Table 1. Laboratory sample dimensions [21]
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Table 2. Triaxial test results for Esbjerg sand [21]
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Fig. 2. Test results and numerical simulations comparison
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Fig. 3. Displacement contours with 4x magnification
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Fig. 4. Stress contours in xx direction (pile moves in x direction)
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Load-displacement curves from Plaxis analyses and static tests
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Fig. 5. Comparison of head pile force-displacement curve obtained from laboratory
results and Plaxis software [21]
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Figure 6.a. Force-displacement curves for pile

No.1 (with an outer diameter of 1.77 m and an
average wall thickness of 29.21 mm)
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Figure 6.b. Force-displacement curves for pile
No.2 (with an outer diameter of 1.9 m and an
average wall thickness of 40.64 mm)
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Figure 6.c. Force-displacement curves for pile
No.3 (with an outer diameter of 1.77 m and an

average wall thickness of
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Figure 6.d. Force-displacement curves for pile No.4

(with an outer diameter of 1.9 m and an average
wall thickness of 40.64 mm)
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Fig. 7. X-direction displacement contours for pile No. 1 with 30x magnification

FLAC3D 5.00

®©2012 ltasca Consulting Group, Inc.

Step 3220710
2/3/2020 6:39:01 PM

Contour of XX-Stress

Calculated by: Volumetric Averaging
-1.4561E+05 »
-1.5000E+05 U1
-1.7500E+05 T
-2.0000E+05 IR 4TF
-2.2500E+05 T
-2.5000E+05
-2.7500E+05
-3.0000E+05

I -3.2500E+05

-3.5000E+05
-3.7500E+05
-4.0000E+05
-4.2500E+05
-4.5000E+05
-4 7500E+05
-5.0000E+05
-5.2500E+05
-5.5000E+05
-5.5892E+05

) Rowd &y bgspo (pidd XX allho (g ,gls A S

Fig. 8. Stress contours in xx direction for pile No. 1

To-




Y5+ B YEFY aoao AF) Jlo Y o)led O 093 (oS puol ()] yos (it 45l

(V] oty gt Sliasntn ¥y

Table 3. Geometric characteristics of turbine [3]
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Table 4. Local information [3]
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Table 5. Required Parameters in Dafalias-Manzari Behavioral Model for Toyoura Sand Soil [18]
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Fig. 9. Schematic of unidirectionally and multidirectionally loading

\YA 9‘”' A Lg).gl).g o )J.BLOA » d.._e)f C;\)yp LSLb’L;“"))'? 4@.:.970

W shs 1 eosds gy @ =157 (5,5 LA IS5 .l a8 3 plosil as )

o g s -7
sl Lol sl gl (635l slis sl pyuens =) =5

2 Gl s Bhae (6L JS5) sl s pl L
d)ge A S Cpgo 4 Jho yelile (pdy 005 (e Ay SO >
T 9wl Gacond Ve JS5 258 0 )8 (Sl (ol )50
i 9 Z Y shily o olnly (glaloses gorimd (Lt iy &
ol 2 L ol W Jloss Jols Y ebinl, 53 padp iS5
(ol o ) GIFA IS5, 455k sl ygoo cps) dibl oo cls
2 g S g5 1+ 193 | g 550 sinlite &S jsbislen

Mo & ©jgo cpl 4 g8 e odalie ged lagl (S Ky,

oy

N ) il b plas Gl JSis L gollas ceigs oS5l 3 Ly
s B )byl g 8L 2sde Jlasl Y some skl )5 ()b
olil b o 4 b I jgate b e asbl jlul el S 4
Fom &ly bl ol e S 4 obule polie (05 ] Sen
sgme (Rl 500 () I5k gl Sl al38l b el ul ()18
D9 o5 odalie (bl 3lie
ord 451, A s 3l o Caond > sl b gollas ags > <l
o b g g S5 8] iy ya )3 Coglize (650,68 b
oo 9390 0dalde gedp (gbule polie ()18 Xg) 53 ke
A Oy B )05k o)bgd g A8 o s ax > O (5)I5)L b,
3 o sy B gy ed il el 55 Slea o 3l b
b Jlesl Sles olos 5o (g)lul b sbul bad o ) xeuds oo
e 4y (o 38,1 sliwly ow Dl cwl oy 20,8 S sl

ol > cwl S5 p3Y o)l (Sa () 551 glalioly e gl



Y85+ BYEFY doxio YN Jlo ¥ ojlads OF 093 pusS yuol ()l yos cwdins 4 i

]|I|‘\|\| |||\ EREIE

(&l

OE+0 5E+5 1E+6 2E+6 2E+6 3E+6 3E+6 4E+6 4E+6

STEP

-0.002

-0.006

Z-DISP {m)

-0.01

(<)
-0.012

OE+D S5E+5 1E+6 2E+6 2E+6 3E+6 3E+6 4E+6 4E+6

STEP

0.06
0.05
o DD N e

o003 ‘ i | III|I|\_|_|_

fiotation [degree)

0.02

(@

OE+0 5E+5 1E+6 2E+6 2E+G 3E+6 3E+6 4E+6 4E+6

STEP

(@) Y ghwly 3 alule (W) & (g pob a1 (5,18, ©ls VY'e 51 (ol @owd pow Gosly (gl o903 )0 JSCud
Y bl )3 gowipw 3552 (2) 9 owd 5590 lml>
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Table 6. Results of uni-directional and multi-directional loading in static alternative loading
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Table 7. Difference between uni-directional and multi-directional static alternative loading and unloading
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