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Tab. 1 Dredging parameters for different types of dredging ships

G iR BEAh 2 /m HRZH A/ O/m) HZ A R AL HoAl e 5 A/ (J16) AR/ Orm'/d)
A 10 5.72 0.11 14 1.9
B 10 5.65 0.11 13 1.8
C 9 5.58 0.11 12 1.7
D 8 5.55 0.11 11 1.6
E 8 551 0.11 10 1.5

WIS KB BORE, 8075 TETE I T SR BB A2 42 AR, LA rh il ZRTA N LR B RO 2.

®2 HEERKRMEXSH
Tab.2 Relevant parameters of pile foundation wharf berths
THDLS 5 A KB /m BRI 96 /m R IR Y /m MRz K /m THAAE BEA/ (T TE/d) XRS5 I T/

HELDA 330 45 55 13 5 155
HE(D#) 360 45 55 13 6 16.5
H{EVA] 450 45 55 13 6 16.5
A4 360 45 55 13 5 15.5

3L RV E AR D A—17.50 m, ARHEAH SCBRERIIFFE 22, 15 S AN A A Sk mi v I RRRR ol oo
H2u =ID|-a=~¢ (26)

o a AEEIAMS AN B KK BTN E B T B/ NE MR EE, B 0.5 my & o025 A5 D R 2 10 Hofth & 48 TR,
B 0.5 mo HRAE(26) W] A543 3k A IR s 2 B 2, oM 3.5 m

FR A Sk 114 22 B 550 B AR B 25 19 100, AR P00 058 e R R A 434 220, 25 R BIAS [] 2 8 s 1P 4 2
JEFFAE2E 5, BTN BLA R ZEERUE, S5 W CHAN B A K [RIZBIFTE% B AR ) 3 S5 1 A
AT, 55 1. 2. 3. 4 ZREERAART YA BRI TR] 1/ 45008 8.5, 7.5, 10.5. 6.5 h, B SERERLAS N 1.25 J10/h,
A U U0 1A LB 5 B R Sk S G s AR, KT AT B R0 i iR oo 3 S [i) 2 e il e i Ak
S EAREBUE (R 3) .

BT R EE T RIS, G Tk S EO AR N=100, 38 LA RS HOE E N 0.6, 0.4,
AR E N 500, DDQN Y PEMT W45 F1 H bR 25 3535 P2 i 32 2, IrdnH Fy il 1. e-greety 3
WS U e A 0.5, TR N 0.05. LRI [l i R/ IN B R 100, 243 SR E R 0.001
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Tab. 3 Parameters related to the pile foundation wharf sedimentation model

- F(EEVATTIRAS EIVA Y EIVA RGN &= HEEDAE IR S s EIVA -V &s RIS ==
BIHARIA i /m B UG IA R /m [ 92 3 2/ (m/d) R R/ (m/d) 192 3 22/ (m/d) [IJ53 % / (m/d)
HELDAL 22 1.4 0.012 0.018 0.008 0.012
A2 24 1.5 0.013 0.019 0.009 0.013
THAL3 2.6 15 0.014 0.020 0.010 0.014
1H{z4 2.7 1.6 0.015 0.021 0.011 0.015
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Tab. 4 Desilting scheme for pile foundation wharf berths
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Fig.4 Changes in accumulation height in front of and below the pile foundation wharf berths
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Tab. 5 Algorithm performance comparison

o B R e /77 7 HCBR A8
" oNL BME T4y B2 EN HMiE Ty b2z
SGAI1 945.45 927.36 938.87 6.3 449 42 277 109.4
SGA2 939.51 926.78 934.34 43 469 69 252 136.1
SGA3 940.74 917.30 930.25 5.6 420 76 229 108.0
DDQN-GA 913.83 901.72 906.75 3.7 319 74 182 76.0
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Fig. 5 Sensitivity analysis
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Optimization of desilting construction scheme for pile foundation wharves

considering structural safety

ZHAO Yu, CAI Zhongzhi, YOU Zaijin, SUI Yi
(Collaborative Innovation Center for Port and Shipping Security, Dalian Maritime University, Dalian 116026, China)

Abstract: The severe issue of sediment redeposition under pile foundation wharves along China’s silty coastal shores
leads to damage to the pile foundations and high silt dredging costs. By integrating the finite element analysis method of
pile foundation stress with operational research methods of port management, and taking large coastal pile foundation
wharf silt dredging projects as prototypes, this study undertakes an optimization research on desilting construction
strategies for pile foundation wharves. It establishes a finite element numerical model for the wharf pile foundation-
slope soil structure system, as well as an optimization mathematical model for port dredging construction strategies that
comprehensively considers dredging costs, safety, and efficiency. The optimal dredging scheme was obtained using a
genetic algorithm improved by reinforcement learning (DDQN-GA). The scheme effectively reduces dredging costs
while fully considering structural safety, providing scientifically sound and rational dredging project recommendations
for port management.

Key words: wharf sediment deposition; desilting construction scheme; constraint optimization; Deep Double Q-
Network-Genetic Algorithm
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