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ABSTRACT

With recent rapid increases in the power generation capacity of offshore wind power generators, reliable
structural analysis of the large-scale infrastructure needed to install wind power generators at sea is required.
Therefore, technology for heavy marine equipment such as barges and excavation equipment is needed. Under
submarine conditions, rock drilling technology to install the substructure for offshore wind pile excavation is
a very important factor in supporting a wind farm safely under dynamic loads over periods of at least 20
years. After investigating the marine environment and on-site ground excavation for the Saemangeum offshore
wind farm, in this study we suggest.

Key words : Offshore Wind(3i2&&2]), Substructure( SH*T=), Excavation(=Z%}), Ultimate Limit State(=
SHSHA| AEN), Fatigue Limit State(T| 2 SHAAER)
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Table 1 The harmonic constant and inharmonic const
ant of tide
r Topic Offshore Mast
. 35°27'55“N
% Observed position 126°0745°E
- Observed time 2011.4.12.~6.17
Component tide | Semi range Crust
Mono-pile Gravity topic (cm) ©)
Harmonic M2 187.7 50.09
Constant S2 71.29 103.1
K1 31.24 252.1
01 25.86 213.5
Mean high 1h 44min
water interval
Mear'l low water 7h 56min
interval
Jacket Tri-pile Tri-pod ; ;
Inharmonic 'nghest 632.18m
Constant high water
Fig. 1 Offshore wind substructure type Mean sea
316.09cm
level
BN AR F eu 8 ANSE F4e] T4 7] Lowest 0.00cm
, S A AT 722 AW A 8 . low water
Tide form number 0.22
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Table 2 Design load(Ultimate Load, Fatigue Load)

‘ Extreme (ULS) Loads at Interface Level

Fz Fx My Mz Com
Load Case | ving | vy | ivNmg | vNmg | -ment
S-3.6-130
(85m Tower) — Charact
Extreme 3.67 | 0.905 72.3 0.935 | -eristic
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Moment
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Fig. 3 Bracket substructure 3D mesh model

Table 3 Structural steel properties

A B C
1 | Property Value Unit
2 | Material Field Variables Table
. kg
3 | Density 7850 w3

Isotropic Secant Coefficient of
Thermal Expansion

5 | Isotropic Elasticity

Young's
Modulus

2.00E+11 Pa

6 | Derive From

7 | Young's Modulus

8 | Poisson's Ratio 0.3

9 | Bulk Modulus 1.67E+11 Pa

10| Shear Modulus 7.69E+10 Pa

11| Tensile Yield Strength 3.55E+02 Mpa

12| Compressive Yield Strength 3.55E+02 Mpa

Bilinear Isotropic Hardening —

Stress (x10%)[Pa]
n

0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008

Strain [m m~-1]

Fig. 4 Non-linear material properties
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Table 4 Considered DEL for FLS F | 13179 [ 15.828 | 0.20 16.438
Fx Fy Fres Fa F1 12.997 15.568 0.20 16.178
Load | 0 | k] | [kN] KN] F3 | 12.819 | 15313 | 020 15.923
s | 143 | 520 | 168 455 G | 12.646 | 15.066 | 0.20 15.676
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Table 6 Ground parameters (characteristic values) for
soil-pile springs

Subm. Friction Material
Dersity Angle Ucs SF
Type | [tm’] [deg] [MPa] [-]
Soil Sand 0.7 17 - 1.5
Rock | Mudst | 5 - 32 15
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