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AXIS Monopile Designer CONNECT Edition Version 22.01

Tutorial Z - Layered Soils

This tutorial is built in two parts:
* Rule based-design (on page 89) uses the published depth variation functions for the Cowden till model and
the general Dunkirk sand model .

* Numerical-based design (on page 99) calibrates site-specific depth variation functions from 3D FEM
analyses .

The soil profile, monopile geometry, and workload are the same in both parts. Thus, this tutorial will
demonstrate the differences between rule-based design (RBD) and numerical-based design (NBD) in layered
soil.

The location consists of two interbedded soil units, a stiff clay and a very dense sand (RD = 90%).

Table 14: Layered soil profile

Top(m) Bottom (m) Soil unit
0.0 3.0 Clay
-3.0 -6.0 Sand
-6.0 -12.5 Clay

-12.5 -22.5 Sand

225 -50.0 Clay

For simplicity, each of the soil units is modelled as a homogeneous single-layer profile, with the following depth
variation profiles for the small strain shear modulus, Go.
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» Figure - B L [ vg [m]  Rot [deg]
A€ Q=7 X283 y=1555 2 | 30 0.081282 0.422481
3 | 29.5 0.096951 0.441564
29 0.10345 0.463673
30 4 5 | 268.5 0.110893 0.489241
o TN 28 0.11941 0.518772
' i 27.5 0.129095 0.55268
2.51 5 | 27 0.140058 0.591367
Ehal 26.5 0.152456 0.B3RE07
= e 10 | 26 0.166422 0.G85EES
& 20 g 051 25.5 0182272 0.742983
5 = 12 | 25 0.200229 0.808408
. 2 04 EN 245 0.220439 0.882602
a £ 74 0,243443 0.967557
g 2 03] B 25.5 0.269952 1.0BB135
104 ) B 23 0.300638 1.180816
024 7 2.5 0.336887 1.317038
15 | 22 0.407993 1.583364
05 1 014 21.5 0.576797 2.210361
I (N A S A AN A N R S I (N A S A AN A N R S P | 21 0.707613 2.726308
20 21 22 23 24 25 26 27 28 29 30 20 21 22 23 24 25 26 27 28 29 30 20_5 |:|.?388:"] 2_89”832
Embedded length [m] Embedded length [m] E 20 0.77A54E 2.909R%5
™
. .
T5oHNEER CSVH HiE R

2 P Bentley



PythonX 1) Tk DERBAEETEEHI DB

Python X4 ZFrDHI(PLAXIS2D ) Bentley Systems D {5l &8

« PythonXR9)TrDEE -
— PLAXIS 2DI(Z J:Zpﬁ,%:l:d) ﬂq:*ﬁ( <. %%1—]-%1¢7‘d~tég&‘fl_]\jj geomenlles,nme,loads

THZET, BBHICETIERA SRR BREFEDS

1
I
I
Construcuon 1 ‘ -—\ Safety analysis i

m q l( —— e :
I

b FG l :

;

I

I

I

I

Embankment stage 1

h A4 Consolidation 1 ’——-\ Safety analysis
‘ M
ELE
K O e J
- w/2 = : Embankment stage 2
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Report cre?ﬁed 2022-07-08 10:38:34.451964

Project pa

Rurning model: 1

SETTLEMENT for CONSTRUCTION STAGES

o _\\
3 Phase_l: Staze 1 - Construction [Phase_1] l/ll\ 9 0) W
— 9 . s0 = -0.355077027251656 m
& j] sl = -0.0061523596155438 m
= = -0.254685733421879 m

" A TRE DS s2 =

—_— o) — Embarkment Settlement Area 1, [1- ] 2.4382983613535987 2
ﬁ#* _9 |/7|—\_ 9 g PLAXIS® 2D Enbanknent Sett lanent Area 2, [2-13: 1750657161 752604 2
S e Phase _2: Stage 1 - Consol idation [Fhase 2]
= -0.56760817392304 m
g hsida
python Enbarknent Settlement Area 1, [1-0]: 4.29615621986092 m2
Enbarknerit Settlenent Area 2, [2-11: 4.375470249301784 n2

" PBaSe S 6%5?5?8%51’453?15{ ruct ion [Phase_3]
i
JTS_TEST ver_1.p2dxdat sl = -0.0718512927913308 n
g S e Weyskestar [1-0]: 4.956085763331357 w2
4 moankmen’ 1= emen’ rea . H - .
= JTS_TEST ver_1.p2dx Enbarknent Sett |ement Areaz [2-11: 47539164247447817 m2

Report

P}aase 4: Stage 7 - Consol idation [Phase_4]

E -0.719211144824591 m

sl = -0, 0807510907523702 m

s2 = -0.633574360696048 m

Embarkment Settlement Area 1, [1-0]: 9745090144489 02
| Enbarkment Sett lement Area 2, [2-11 216867972768225 m2

SAFETY FACTORS

Phase_B.Reached. Sumhisf: 1.2007486878445472
Phase_8.Reached. Sunbist: 1.9242154115983139
Phase_10.Reached. Sunist: 1.7408974432876752
Phase_12.Reached. Sunbsf: 1.8077270584644818
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