a2 HieH pes

2025412 H

MARINE FORECASTS

S

\Vol.42,No.6
Dec.2025

DOI:10.11737/j.issn.1003-0239.2025.06.005

ML B S B O S BB

3+ 1

-
%'07‘7— ’

A, BNERY,

BRI TR BB U 5

FA

(L) A AW AS, & )M 510000; 2. i 5 AR RS A5, I % & % 210029)

W OE: HMERZRAS ) GEVERTERP YR, B0 G RD B R EE R EPRA
Bo AXMDFEDRRAER, E LA HEE AR RDPBEFEE REEXTHH A RSN
BRS B BMR T . ARXA - RAR ST BEFRARD SR, 8 X IRD I3, K #7% 8
8.86% 3 3h B 0 #r tH E A 0 T4 (/N #  3.66%) , FL A Bh X M S U 1 T, A bk A B (A
15%~50% ) ; 3. 50 .70 — R AR B 5 8] 9 AR AR, BT R AR b e A, K8 46.25%
/N 49.74% 36 50 X T iF 2 km S B AR & 0 [T AR BB B 60%~T70%; Fi B K, R

WO EH B ERT, R AT R

SRR S 5 A B4k 3 SO LR SRR

RESEE.P731.21 XHEARIZED A

0 3%

Y T AR Ay ) 0T e DX 22 5 R A% O
bk, FLUE v 8 FR 1R) B R s e 1A 2 A S R]
Rk e . i 5047k, (6 A Ah A3 [ SE e b s bl
B F IR B AR S BB E TV T R GErk ot
ST, AEBE X i ) 2 3 TR g % v 1 A VR VDR AL A
Lo 7 1 ATAFAENTIAN A

0] 11T 2 M X 8 0 37 T — e 0 D LR 90
IR TTTE W LL LS sh i I A A . LIS MK AE
B R AT AIAZ PR, 2 R FYE 44 1 £ 7
S, KT T PRI YT 4 4 0 368 o R A ¥ R
RV R A N A R R SRR L RTRT A DB LD
gy 1 A, EERH T S TIE | R X
ULAFSR , B RO K R Vi B M R OR
PSRRI TD | (o H 8 P2 I B K Py B iR X, R
P SRR 2B AR N FH 3 U T v A 2 5 30 1] ) ]
TIRAA B, BUS B RO . HAT, EhIE IR
T 2 VUK 3T )it o FH A2, s e

lgi=g=p-c
EE£mA:
EEE T

2024-10-09,
] % 5 A& 11 (2023 YFC3208500)

X E= 45 :1003-0239(2025)06-0034-12

AR IS AR X AR T AN 28

SO BE P 1 Sy LR 1% i 0 e 3 T o 11, FLA T 2
RE U I AR R AR R HUBRG Y R AR
A DLAESFAE K TR, (B3P A i o DI, i 48
B B S T B v R R
Sl P M 5 LB T PR YV 15 B v i sl A e v =
FTTAN , DU IR B8R ACR o AW FER B i
Tk AR X — 7 L R al A5 1, B 76 & [l 3t
s T YLIE 9 D6 I8 T A 4R ) 2 1 IR SCHE AR
55, s DTIE )R] 520 4 B BT mCRT (9 REL e A1 5
%

1 XA

S5F BH S VT 9048 $h 300 A T 22 o, 2
S BEAT 1 42k S5 BETT A S B (UL 1) o 5
B 1 3838 e 2 52 BT e R A L P 2 22
2.27 mEA 8 ST Sy TE AL o S B T e
ThER B, AR 2024 A7 55 BH S AL IE 7K SO 36 25 51 73

TEkT7 (1967-) 03 M G TR0, AR, RS OLE VRV B IR I 5Y . E-mail : 337663097 @qq.com

SRS I (1983-) , 55 1E g TR, Pt o R DTIE R Ve VP EUEA L TAFE . E-mail : ctlu@nhri.cn



6401 BT A KR T [ A 115 T R I sl IR BRI 7 35

3 i B e W A N
Fig.1 Distribution of siltation in the Sheyang Port and Channel
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Tab.1 Statistics of maximum sediment concentration in
2024 hydrological survey (unit: kg/m?)
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Fig.2 Schematic diagram of mathematical model range,
local grid
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Fig.3 Tide level verification charts
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Fig.4 Tidal current verification charts
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Fig.5 Sediment concentration verification charts
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Fig.6 Distribution of tidal current velocity during spring tide in port and channel
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Fig.7 Distribution of tidal volume during the spring tide in the water section of the bank
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Tab.2 Calculation scheme table
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Fig.8 Location map of dredging disturbance area by
dredger
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Fig.9 Movement trajectory of water quality points in the dredging disturbance area
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Fig.10 Distribution of suspended sediment transport envelope lines after sediment disturbance in different regions during spring
tide (unit: mg/L)
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Fig.11 Distribution of suspended sediment transport envelope lines after sediment disturbance in different regions during neap
tide (unit: mg/L)
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Tab.3 Statistics on the proportion of disturbed suspended sediment flowing out of the channel entrance and re siltation
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Fig.12 Distribution of sediment re-deposition proportions in different regions



44 O

W i 423

I TR AT PE 3 U8 70 %o T 101 7K 255 B
5 %

A FE X S5 BH S i ) 22 1 AR v VD A e
VYR T G A i e, ST K Sl e T
i B AL, R B VR P Bl it T 1 RS i 1
FIURI AR . FELE IR -

(O 5 IoF1 5 L 08 A T v T o e 2 ] 4 T TR )
70%~85% , S U Vb 4z 1) F2 i E .

@KV T s X R VP 8l ) L 8.86% (U 8
Ve 2 UIE F AN OIS 3.66% ) 5 78 5 kT
FTTAY C X, 38 10 4 H3 L 81 >4 50.35%, /1N 3
37.62% ; HIi By DX 3l 5 i fp 10, Ye Vb i b A
AR 5 A Tt Y ORI, 3 I VR VD i R T T AR
F Tt 2% ~12%.

@RI s IE RN o b SR 2 )ik AR A
FUCE 17T R 9 2 km S N IRRER d R 60%~T70%,
HEIE CTTHY C XA — R i R4 (28.72% ) B0 s IX.
FEAIK 35%; AR Y i 38 K5, Ve v — IR AR A EL A5 Por
FEAG

@3d ) P sh 3 01 BR G5B R W — % P [
PR R 5, AR08 S B TE WO H Y, B T AR
A o WRGE AR R Ay 5380 G T 11 A ARG PR AR
LS HER L

Sk

[1] FR52, B0, T e, 45 . =Wk R 30URT PR 7K I8 IR B IR B AR 5T
[]. KILRl 2B iz, 2023, 40(1): 24-28.

REN S, HU X E, XING L, et al. Aerodynamic dredging technology
for deep water in front of three gorges reservoir[J]. Journal of
Yangtze River Scientific Research Institute, 2023, 40(1): 24-28.

[2] 3 . s i B YR AR T A AAR T IR 5T [D]. PR - TT bl
K2, 2014,

WANG P. Prediction and optimization dredging research in port of
Huanghua channel[D]. Baoding: Hebei Agricultural University,
2014.

[3] AR&N K. RV TR T T 2 T TR B IR TR S TR
A HCYA — i v [ Br i VR B R R I 2 B S L M
2006: 1-9.

ZHU J F. Implementation and management of dredging project of
Yangtze Estuary deepwater channel regulation phase Il project[C]//
Proceedings of the Second China International Dredging

Technology Development Conference. Guangzhou, 2006: 1-9.

[41 H6)1, BEE, W6 07, 45 . B RURFE AT R VE IR K 3 BRI AL
EASAUILT]. ZKB)2430 2, 2018, 29(5): 696-705.

LU C T, JIA X, HAN Y F, et al. Numerical simulation of sudden
silting in the Yangtze Estuary deepwater channel by the wave of
typhoon[J]. Advances in Water Science, 2018, 29(5): 696-705.

[5] ZEWLI, Aeichs, Joidends, 46 VT I IR KT [ml et Bt /K SR A

AL REAE S AT [9]. ZKIE S 11, 2023, 44(5): 763-771.
LI G M, ZHU Y K, GU F F, et al. Characteristic analysis of the
change of back-siltation with hydrological conditions in deep
navigation of the Yangtze Estuary[J]. Journal of Waterway and
Harbor, 2023, 44(5): 763-771.

[6] M, A SCI&E, JLYEHI, 25 . 2w 12530 ] ) T~ YR AR ] s K 4k BRI 5

SEAR[I]. BRAR T A B (11 AR AR), 2018, 31(1): 6-10.
CONG X, ZHU W J, GONG N N, et al. Research review on the
problem and treatment of the siltation under the tidal gate in
coastal waters[J]. Journal of Yancheng Institute of Technology
(Natural Science Edition), 2018, 31(1): 6-10.

[7] tRil, 25, B, A5 SRR KR R 5 E 3K e L

). KRR, 2016, 27(2): 186-195.
XU J C, L1'Y, XUAN G X, et al. Study on the sediment scouring
rules by dynamic water effect in approach channel under the action
of ship lock sluicing[J]. Advances in Water Science, 2016, 27(2):
186-195.

[8] B, T 4, TR, 55 . S v ibE AR B YT I A L4233 1] 1
] YLK F, 2023(11): 8-12.

CHEN B, DING L, DING Y, et al. Application of pneumatic anti-
silting technology in the tide gates of Xinyi River estuary hub[J].
Jiangsu Water Resources, 2023(11): 8-12.

[9] T#, WRELW], W5, 45 30 IR AR 5 K 3l vh v B it

FEHE[C/A - U i B v (R ) AR Rpie 2 SCE . A+l
2019: 947-954.
DING L, CHEN L M, LUQ Y, et al. Urban artificial lake siltation
simulation and pneumatic sand flushing anti-silting measures[C]//
Proceedings of the 19th China Ocean (Shore) Engineering
Symposium. Zhoushan, 2019: 947-954.

[10] AWl <=, T 7%, B 53, 45 ) 1 443 ) A 2l ofr v b ol i 977 i 4 AR 40

PRICIES — A Ji b v () ToRR 2 R e & e SC sk T,
2022: 1030-1036.
YANG X Y, DING L, LUO Y, et al. Preliminary study on
pneumatic sand flushing technology for sediment reduction and
prevention at estuary tidal barriers[C]//Proceedings of the 20th
China Ocean (Coastal) Engineering Symposium. Zhanjiang,
2022: 1030-1036.

[11] % SC 5, RN . VLT3 55 Bk 3.5 T i £ i 34 it 3 [ Y g 1 A 5
[9]. 7Ki2 T#%, 2022(1): 112-118.

YUAN W H, LIU H. Back silting characteristics of 35,000 DWT
navigation channel at Sheyang Port in Jiangsu Province[J]. Port &
Waterway Engineering, 2022(1): 112-118.



BT A KR T [ A 115 T R I sl IR BRI 7 45

[22] XUAIAE, ZRANA . S5 BHEE 9 SRl vt i 9], T T FR, 2000, 19

(1): 54-58.
LIU J M, LUAN J Y. Tide and enter port of tidal boat of Sheyang
harbor[J]. Coastal Engineering, 2000, 19(1): 54-58.

(131 X3, 5K M, WSLHE, 45 . 5 FH s DU S B it A Ak K

B RFFE[I]. ¥R I, 2017, 36(5): 561-567.

LIU Q, ZHANG G, XIANG L H, et al. Characteristics and
genesis of erosion and deposition in Sheyang Port before and
after double-dyke construction[J]. Marine Science Bulletin, 2017,
36(5): 561-567.

WAL FEBUARABE ST ], P B K RK R 208 B 27 41, 2021,
19(4): 424-433.

MENG J S, LU C T, LUO X F, et al. The tidal wave propagation
simulation in sea area near Xiamenwith GPU parallel computation
[J]. Journal of China Institute of Water Resources and Hydro-
power Research, 2021, 19(4): 424-433.

[15] £ 57 . I 1L V22 X 7K A K B M ) BB 5 [D]. TR T K

ALl R, 2014,
WANG J Q. The quality simulating studies of the waterway
dredging's impact on water quality[D]. Chongging: Chongging

[14] FTTLL, B TR, B /N, 45 . BT GPU JFAT 9 J& 1 TR ¥ okl Jiaotong University, 2014.

Numerical simulation study on dredging disturbance for sediment reduction in
silt-prone ports and channels with high siltation

MO Zhifang', MAO Xiaochong', LU Chuanteng”, WANG Song'
(1. China Communications Guanghang Dredging Co., Ltd., Guangdong 510000, China; 2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The Sheyang coastal area is influenced by strong tidal dynamics, high sediment concentration, and
gentle topography, leading to rapid siltation and high maintenance costs in its ports and navigation channels. To
address the sediment reduction demands of silt-prone ports, this study establishes a two-dimensional tidal current
and sediment transport mathematical model for the Sheyang coastal area and proposes a dredging disturbance
method for sediment reduction based on ebb-tide dynamic regulation. The results show that dredging disturbance
significantly enhances sediment transport efficiency. After sediment disturbance in the port area, 8.86% of the
disturbed sediment are transported outside the channel entrance during spring tide ebb (3.66% during neap tide),
with higher export ratios (15%~50%) observed when disturbance zones are closer to the entrance. The
secondary siltation of disturbed sediment exhibites spatial heterogeneity: 46.25% of the disturbed sediment re-
deposites within the channel during spring tide (49.74% during neap tide), and 60%~70% of the total re-
deposition within the entrance occurs within 2 km downstream of the disturbance zones. Increased river discharge
further improves sediment export ratios and reduces secondary siltation.

Key words: Sheyang Port and Channel; dredging disturbance; numerical simulation; siltation and sedimentation



