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4 Evolution of offshore wind turbine foundations from
shallow to deep waters
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i Design variables of the optimization model
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i Experience-guided optimization model integrating the
genetic algorithm and parametric finite element

modelling
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i Experience-guided optimization model integrating the
genetic algorithm and parametric finite element

modelling
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i The influence of initialization strategy on mass
optimization
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i The influence of initialization strategy on mass
optimization
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Mass characteristics of jacket foundations under var-ying water depths and comparison of
jacket foundation mass with floating foundation mass



i The influence of initialization strategy on mass
optimization

(98]
n
—_—
oo
(OS]
[\
n

Mieie| |~ %= Mo/ Myie Project C g1 - A3 ,.f ~ iqq EEM_V_U ______________
3.0 M, (right y-axis) i /1;:8% 16 ié 27| T ‘
Z 1143 L ' : t 35.74%,
= E_ 14 g = 295 | [—®— Jacket | !
P : s > - - - - floating type| !
§ H1.2.2 S | |
I [a=1 I
:' 5 % 175 B :
. 41.0 S = | i
| 1 1251 /t )
05 L . 1 N 1 08 l k
30.06 60.23 89.81
Water depth / m 5L : . . .
30.06 60.23 89.81
Water depth / m

Mass characteristics of jacket foundations under var-ying water depths and comparison of
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Conclusions

B A hybrid initialization strategy that incorporates
engineering experience can markedly improve
early-stage feasibility and enhance search efficiency.

B Fatigue durability and the first natural frequency are
the primary governing conditions for jacket
foundations across all water depths.

B Water depth has a significant effect on jacket weight.
Jacket foundations exhibit clear cost advantages in
shallow to intermediate waters, and the applicable
water-depth threshold separating jacket and floating
foundations is approximately 100 m.





