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Optimization of pile arrangement for mooring dolphin based on classic genetic algorithm
LIAO Zhenhua, SHI Ting, FENG Hao
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Abstract: As a common type of high-piled pier structure in harbors, the optimization of pile arrangement for
mooring dolphin is a complex nonlinear problem. Traditional methods based on experience and adjustment encounter
difficulties in handling this issue. This paper establishes a mathematical model for optimizing pile arrangement based
on the classic genetic algorithm. By binary encoding various pile foundation parameters and combining with the
post-processing strategy for pile collision constraints, and using computer programming languages, the genetic
iterative evolution of pile arrangement for mooring dolphin is implemented. The optimization results of the model
demonstrate that the application of the classic genetic algorithm can achieve good convergence performance and
optimization effects for pile arrangement problems, and meet the feasibility and practicality requirements of

engineering design, providing a reliable solution for the optimization of pile arrangement for mooring dolphin.
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Fig. 1 Mooring dolphin section
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Fig. 3 Flow of optimizing pile postition by genetic algorithm
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Fig.5 Model results after initializing population

4 RBRLER

3 3R 28 B 33 A% Bk e A A A Y v R AR
b, AR SRR R IR HE 2 o f
PETT N, IS HAReREL F(X) , 35 B I A A8
HBL (1B 6), HELIEIRES 20 fCLIRE, o, N,
FOX) 2B B2 S DR AR BAROK T, w ISRk
EL 2SR — A AN R OE R s 1], BE T & st
AR B AR AL AL T TR B BAF R WSt B AN
AR

2.000

1.800 Lo 1949
. °
L
Z . .o
% LAOO T e . ° o .
L ® 0000 g @ -
1200 *% LIS R I
° °
1.000 |
0.963 —"
0.800 L " . . . )
0 5 10 15 20 25 30
B
a) JEHES
6.000
5.500 | 5275
A
5.000 e
i o o
z e e .
S 4500 - 0. ~~~~~ .
= I .
4.000 | o '
...... € ® °
3.500 e o e ®
32582
3.000 L s . ! j
0 5 10 15 20 25 30
AL
b) fikE A
8000 g oo
7.400 | %
6.800 |- PN
E . ° .
S 6.200 F .9
5 e
< . e, ®
5.600 |- 4
o 4 . o?
5.000 °® ° v:rm.a. e
4.926
4.400 L 1 L f . )
0 5 10 15 20 25 30
HEAAREL
o) f(X)

Blo REMBEHMLER

Fig. 6 Genetic evolution results of model
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Fig.7 Post processing of collision pile constraint conditions
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