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Three-dimensional Numerical Simulation of Sediment Siltation
at Jingujiang Berth of Qinzhou Port

ZHAQ Jinjing, ZHAO Jianhao
(CCCC (Tianjin) Eco-Environmental Protection Design Research Institute Co. ,Lid. , Tianjin 300042, China)

Abstract: Sediment siltation in harbor basins and navigation channels is a critical issue in waterway engineering. Tra-
ditional two-dimensional numerical simulation methods are insufficient in characterizing vertical structural changes in
water bodies. To more accurately assess the impact of the No. 11 berth project in the Jingujiang Operation Area of
Qinzhou Port on local hydrodynamics and siltation, a three-dimensional tidal current and sediment mathematical model
was established based on the MIKE 3 numerical simulation software. Simulation results indicate that after the project
construction, flow velocities at the wharf front, turning basin, and channel decreased significantly , while the impact on
the surrounding flow field was weak. The annual natural sedimentation of the berth water area before the project is a-
bout 0.6 cm/a~2.0 ecm/a. After the project, the sedimentation range remains unchanged, and the annual sedimenta-
tion has increased 1.0 ecm/a~2.4 ¢m/a, with a slight increase in intensity but still dominated by natural sedimenta-
tion. This work demonstrates that the three-dimensional numerical model can more comprehensively reflect changes in
water and sediment conditions induced by port engineering, providing a reliable basis for the planning, design, and
maintenance of similar projects.
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JRIRIEAT T 842, BB A2 T T 25 20 WA R AR TR FRUE B
H 1.0 em/a~2.4 em/a, AT GR FEH TR S Fif W
BT, BRI A R ER N

[m]

2405000 1

2404500 1

2404000 1

2403500 1

2403000

2402500 1

2402000
564000 566000

[m]
(a) e T 7
[m]
2405000
2404500 RS EZEN [m)
I Above 0.06
2404000 | EAre
EI 0.03- 0.04
1 0.02- 0.03
2403500 7 001- 002
% -0.01- 0.01
2403000 -0.02--0.01
[1-003-002
1 -0.04--003
2402500 1 [ -0.05--0.04
= -0.06 - -0.05
Below -0.06
2402000 . | | [_] undefined Value
564000 566000 568000
[m]
(b) i 1. )5

B 13 TEXiERE 11 SAMTEXMHEKEHRRS 6

4.2.2 AXIIE

SBOTIWIBUL X B, Ty
{EDREE% 0..005 mm , 4545 € e 2k SCHLE ) 19 FF s
WU S U M B T 203, T

S, d\*
P, = a“;o l[l - (Z) ] (6)
B =-0.32In() +0.99 (7)

A1 dy , dy it SNYE T - 2 7K R AN T P I
AR, msw NPRVPTTREHE L, m/s;a BLO. 4555, K
PR SR 35 5 1 kg/m’ 5o AT B s 5 L
UK m B SR, m,

R 2 T, Wb M AR 4 1S
em/a, SRR LERIF A

4.2.3  KHE LAY SR

AR CHOMN s 47 o X B BT AR L X 16 5 (17
S TR IR R4, 1) 103K, 16 517 SH
AL TR TRKIBAF IR0 1 em/a ~3 em/a,
RIS 11 S S [ AR, IR R R i 2 g S —
B, X SR 5 AL T A R R
SRBUR BRSNS, PR TR
B BRI A SR [ AU A v 1

%3 WINELRRNREE

P{ J1]T =g J; =] xJ%i:E 11;%
BB e ge  CPERE TREK DI

/(m+a™ly /(FHm-al)

M1 0.006
fih 3k M2 0.006
M3 0.012
DI 0.012
D2 0.012
T D3 0.012

JTE ' 0.39
S it il D4 0. 006
H1 0.012
) H2 0.012

fiE

H3 0.012
H4 0.012
H5 0.018
M1 0.024
fih 3k M2 0.024
M3 0.024
DI 0.018
D2 0.018
M D3 0.018

LR ’ 0.63
St D4 0.018
H1 0.012
) H2 0.018

fiE

H3 0.018
H4 0.018
H5 0.018

4.3 BRSH

HR A P K RIBR 2= A 5T B 2016 4 12 1 Zi il 1Y
™ Pa AR s A )M 0 U0 YR 0 U YR e A
RIBFFE) A 20 5ME - 20 m LbAS [F) 5 B SR 1) 1
AT HBORE R . AT LI E B 10 458
W IRAE R R s B YR A5 A AR R ARG L, % TR
WRIME BLHEA TR, AR ) e BT TR X5 i 45
WIS SSE ], 7E IR FFZEAE FHI [H] fy 24 h, %5
FEU I TR X 3 U U B AR AL A, 7E 0. 6
em PATR o BRI 11 590057 AR DX B /K 8 i 43
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XA, S5 O HE G S TIA LR VD 1] 358 = R A AT 5T 45

UK 14 Fz .

[m]
2405500

2405000
2404500

2404000

)y
2403500 l

2403000 FERRIRERE (m]

Above  0.006

2402500

2402000

564000 565000 566000 567000
[m]

E 14 BERE 1| S TREBEASERST
5 & &

K MIKE 3 = 255 (A SR 2 AR M v 4
A X ST X 11 S A TR = 4E it Je v
B 8, R G800 M TR 7K i e S i it v s
A 5 DR EE

(1) 11 S9a0; TSNS , i Sk mi iy Sk [
AU A % AT A it T T W S )N Y 1
AEAARIN, ARG X Ji i1 7K 388K 30 g S8 A5 i A

(2) TARFNAN KB RIEZ) 0.6 cm/a~
2.0 em/a, TRRJGAFEIRREZ 1.0 em/a~2.4 cm/a,
IR B2 LG CAR A g

(3) ZYEBITE )4y 6 J2 T8, M PEEI45
AT LA B KA ] 4522 10 7K T 3 [ FHE PR e 10
WP o 2 AR L2 SR S 2 ILYE 25K, A L
AR I [ K (R0 R RS, SRR R R
A

(4) 25 AP IE A7 IR AR O, 7T LAIE
AR VP IS BT A R B HER . A8 11 SA4L
LAz E 45 H 4R g7 OB &, LAk — 20
PEAT IR RRRE BE B I

SE Wk
(1] ARIR, 2 e PN, 4. ST MIKE21 () B =

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

VRIS s B AU [T ] . & AR R 2 ( B AR
2207 2024 ,40(3) :201-209.
W AN, B E BORIRAER TR
PO I A R VP EE BRI [T ], th E R K
F 7K ,2019(2) :24-29.
FroOMREE)IHE, EE M S5 TRV R O A
MR EERERIATFE[T]. ¥ TH AR ,2017,54(5) :5-
10.
KK, TR G, R TTTE , 55 M KA AT IS
PR VD I B (B AL [ T ] 0 ¥ ¥ 2% 2 4k, 2020, 39
(3) :368-377.
T FH. VLA AR XU S ik K 3h g B R v vh IR BUE
B D], b LIRS, 2018,
W B IR s AR A R X Sk TR R
BB AL S e v [yt 4 e [ ] KB W 1, 2021,
42(1) :52-59.
# O SR ERBEBIR SR LT ], KRIKE T
FE224,2002(3) :66-73.
2= 0, H T, ARE LR = IRV NS BUE
RESURIESE S o F e [T ], & AR R 22, 2023, 39
(4):322-327.
* 0 sRALSE B B, 5. BT CFD BBy v s R
PRI AEL 5 vk [T ). KR 5 2 50 L AR 2= 4k, 2013, 11
(1) :74-79.
B TR, SR, BURTE,4E. T FLOW3D B4 it
KRBV vh it = BB AL [T ], KB H,
2024 ,45(3) :333-338.
X B HEF SWAN F1 ECOMSED #:=C K AAER T
ISR G e U = 4EBUE ARSI T ], Je Vb
9%,2007 (4) :17-26.
WA 2R k. T 1 T Q017 5% /K Sl i 38 R V0 32 s B (B 48
[D]. Kb K VP T K2%,2019.
AT, = %Lk, 5. BE T MIKE3 =4k 3] )
AT ) £ 3B A A0 P SRR AE S AT [ T]. N R B,
2024 ,46(S1) ;73-74.
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