I ARE,2022 ££,29 %, 5 1 # Guangxi Sciences,2022,Vol.29 No. 1

oHEERe

ok LS A I 4R B R 8 T A8 X B M 7k 3 1 B 2 5

Fap kel Rmm LA %L B R
Q. EARZARANIEZR, LABSE 264025;2. EAXRFE I EAGRREARLR, LABE  264025)

FE LA S 2T X h s i A ds X, KA R I TR B X AR E X E R, AR ET
MIKE21 BB A, 7 [ bR B g v TR 56 M A Z0 A AR X IR B 6] 9 2 77 2R 40 110 TR WS 7K 30 70 i ek 28 1
B, SRR TR AN AT U BT R S K R 50. 4 em/s  YE A KL N 68. 2 cm/s; TR ARG AL
T T ik 2 R R 41. 3 em/s. T8 St KIRHEN 59. 1 em/s. FLIE P o I AR Ak 55k, He b s ik 2048 4k
FIE 10% LA b B KA E — 77, 006 s db v i 2 0 S4B AL 3 7E 20 %0 D) 1 e KSR # - 31. 5% . ZLRARIX
S T AR DL AR Oy =, K e 2] R AT B R K e Kk — 84 006 5 v /2 B Z1 B AV R B2 35 /N, e KOl — 130 0%,
B VR 1R S it S A 2R R DX S A A P BRI

KR KILE mR K3 W W

hESES.P731.2 X EkFRIRAD : A
DOI:10. 13656/j. cnki. gxkx. 20220311, 004

XEHS :1005-9164(2022)01-0052-09

BRI AE R ) 78 U0 20 0% X v 5% 32 i HX 41 s
DX, 2 3 [ 7Y Fg b DX (58 £ Y o T, R R E 5 AR
W E KM RS R B R XA
SRy i R L1 TS PR S AR AT RN s T PR K R Y
TR AL I ZERR L HE X 3. 5 J7 Ik 2 i Hs i 0 LA
W R G MK 23.6 km, 4> 10 JT WS, 5 J5 Mg |
1 J7 Mg Fn 5 000 Mgk 4 BeaFfriit. BTl TA5 0
=R TS N S TRV A N I = || R =" Y 1 2
ERAOWM AMMESRERLA FEENEDZH
PR = A2 7= 00, IR R 2 i 2 HA AE S RGP

ARERACHY EH 2R L WF T (AR Be i ik TR 51k A9 K
2y 1 b AR X S R TR AR S i B R L KB
o BA 5 AE AL S A A R OR AL, S SR BRI
A8 3 g S ASE 0L A T Ak L Vi Y ) 9 5 i
SR e T K S R ST PR T IR A K Bh T A
Gy AT TR S R K Bl 0 5 0 s SE T A A R = 4
RE K By )3 AT ST R A B A NSRS Yang
A0 3 Ao 17 R AR R A (A AR E 5T kL 1 K B
REAE 5 3T ) OSSR IF 9 42k 1L 1 W R O v
fviz TS 3R] A DCRIITIE Y 98 0 171 95 5 5 A (]

YA B 1 .2021-07-23

* B F Y KRR FE AT E (51909114) Fr NSFC-\L R Bt 4 F & 24 F B (U1806227) % B .

[ E A1

ARLIR999 ). B A +H A EENEEFAS H BHEEEITEFE.

[x x@EEHEH]

IR A986 - . F a8l H . EFENEESAMLEN LR D HEZH K E-mail: hyshi@ldu. edu. cn,

| CIR NS |

FAER KM E KW, %, 4l B At M A7 B oioR TR Ry K37 & Es (1] ) WA #,2022,29(1) :52-60.
LI H Q,ZHANG X R,ZHANG L L,et al. Study on Hydrodynamic Changes and Sediment Diffusion Caused by Dredging Project in Section [l

Channel of Tieshan Port [J]. Guangxi Sciences,2022,29(1) :52-60.



ZAER KB K, B i, AR IR 8K A A E I AR R R R TR IS A R K 30 T B R

TR B Bk L A TR A B R I AR B
B VR TR 2 % J) 30 Vg 3R 1 7K B 7= A — g RE L T K
B I EE RV VP IE A SR AR B ) 2k s
Tlt ™ L R K Bh 3 B0 55 A Ak 1 s T SR B AR P
il & R B —ESH B L, Wi, AT
MIKE ${EAAY , [a] i Sy (5 455 80 3 530 5 I A e | i s
48 ST IR B 5 7 6 M R 2R A DX e R AN [ B 2
FRC VRS Mk L AT T B BB R TR SR
4 L T8 S 210 PR DX 37K 2l 77 ok 2 1 100« A 4 DG 2 5
M E RS %

1 #Rl57F*®

1.1 HKBsmMENFREREZLIRE

Ak 1L s AT — 0 TR T AR B T b kL
W XA Sk BRI X2 B FH AL X DA AR IR 5, e 25K =
WIfTE TR G AL &S HE IR X 074 K
LR PRBOEAGE BRI 1 g 1, dbi ik ikl uk X
AT I AR BEH R TR0 T8 T2 12 4~ H L Bk
Wi K2 9.78 km, @MBCR 8 m® (JLED A1 13
m” (g BO I F2 U8 M B U8 52 TF 42 5 i 91 s A Ui 32
THHE, M F RN 3.869 3 X 10° m®, MEE AN
3.657%x10° m®,

? N
2 A
:r i -
a
LT

° Tieshan Port
"
OM E
a

[l filLegend

E Lo )

- I'!yuﬂ( hannel w- |

109°30'0" 109°350" 109°40'0" E

BT TR DA B RORG A AT B R A
Fig.1 Project area location and fine calculation grid

x1 MEFERE

Table 1 Scale of the channel
me SR RE BT e oo
(km) (m) B (m)

Channel . . Bottom
cection Length Width Navigable clevation (m)
see (km) (m) depth (m)

GH 2.19 150 11.8 -12.2
HI 3.21 95 7.1 -7.5
1J 3.43 75 6.1 -6.5
JK 0.95 75 6.1 -6.5

411 Total 9.78
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Validation of current velocity and direction (April 12 to April 13,2021)
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Table 2 Change of current velocity at feature points near the channel before and after the project

FEAE 140 5

ik S Bt %) Sharp rise

% 2 %) Sharp fall

o o o o= g
Faature k000 ke - s Flomrs o i s
nﬁ?;rll)ter Prg-engin— Pos't engin- Difference Rela/t{\l(e z;te Prg-engin— P0§t engin- Difference Reiat?veo )rate
eering flow eering flow 9 eering flow eering flow 0
velocity (em/s) velocity (em/s) of change (%) velocity (cm/s) velocity (ecm/s) of change (%6
1 11.3 2.6 -8.7 -77.0 10. 8 7.4 -3.4 -31.5
2 18.1 9.2 -8.9 —49.2 20.5 15.1 -5.4 -26.3
3 13.5 12.1 -1.4 -10.4 23.7 17.9 -5.8 -24.5
4 9.4 15.7 6.3 67.0 14. 8 18.5 3.7 25.0
5 9.2 14.8 5.6 60. 9 16.6 18.2 1.6 9.6
6 17.3 14.6 -2.7 -15.6 23.0 20.8 -2.2 -9.6
7 9.8 11.9 2.1 21.4 14.2 15.6 1.4 9.9
8 13.8 15.1 1.3 9.4 22.9 23.3 0.4 1.7
9 17.4 17.2 -0.2 -1.1 26.4 26.1 -0.3 -1.1
10 19.9 20.0 0.1 0.5 18.5 18.3 -0.2 -1.1
11 25.0 24.1 -0.9 -3.6 32.2 32.3 0.1 0.3
12 29.1 27.9 -1.2 -4.1 42.6 41.2 -1.4 -3.3
13 20.9 20.5 -0.4 -1.9 26.8 27.9 1.1 4.1
14 26.8 27.1 0.3 1.1 38.3 37.4 -0.9 -2.3
15 31.4 30.3 -1.1 -3.5 46.9 44.9 -2.0 -4.3
16 33.5 33.0 -0.5 -1.5 43.9 43.6 -0.3 -0.7
17 34.3 35.9 1.6 4.7 47.3 46. 7 -0.6 -1.3
18 36.0 34.6 -1.4 -3.9 47.7 45.5 —2.2 -4.6
19 30.0 30.1 0.1 0.3 46.0 47.6 1.6 3.5
20 36.4 41.3 4.9 13.5 55.6 53.5 -2.1 -3.8
21 35.5 32.5 -3.0 -8.5 44. 4 42.0 -2.4 -5.4
22 36.2 29.5 -6.7 -18.5 54.0 46.1 -7.9 -14.6
23 48.7 37.0 -11.7 —24.0 68. 2 59.0 -9.2 -13.5
24 48.3 38.4 -9.9 -20.5 66. 8 57.0 -9.8 -14.7
25 39.2 38.0 -1.2 -3.1 53.7 50. 4 -3.3 -6.1
26 50. 4 41.3 -9.1 -18.1 64.5 59.1 -5.4 -8.4
27 41.4 35.8 -5.6 -13.5 54.0 50.3 -3.7 -6.9
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Table 3 Change of current velocity at feature points in mangrove before and after the project

fik 20} Z Sharp rise

7% 2 1} %) Sharp fall

R 5 40 T THJE R A X AR Ak TR TG A X AR AL

Feature point  # (cm/s) H(ecm/s) £ (E YD) #(cm/s) #(ecm/s) £ Q7P
number Pre-engin- Post engin- . Relative rate Pre-engin- Post engin- . Relative rate
eering flow eering flow Difference of change eering flow eering flow Difference of change

velocity (cm/s) velocity (cm/s) %) velocity (cm/s) velocity (cm/s) %)

A 8.1 6.1 -2.0 —24. 8.4 8.1 -0.3 -3.6

B 2.3 1.8 -0.5 - 21. 2.5 2.3 -0.2 -8.0

C 3.1 2.8 -0.3 -9. 3.3 3.1 -0.2 -6.1

D 6.1 2.0 -4.1 - 67. 6.4 6.1 -0.3 -4.7

E 5.4 5.1 -0.3 - 5. 5.7 5.4 -0.3 -5.3

F 2.3 1.0 -1.3 — 56. 2.4 2.3 -0.1 4.2
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N 2.2 2.9 0.7 31. 2.3 2.2 -0.1 -4.3

0O 2.5 0.4 -2.1 — 84. 2.6 2.5 -0.1 -3.8

P 0.6 0.5 -0.1 —16. 0.6 0.6 0.0 0.0
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Study on Hydrodynamic Changes and Sediment Diffusion Caused
by Dredging Project in Section II Channel of Tieshan Port

LI Huaqging' »ZHANG Xuri' »ZHANG Lili' , XING Hao',SHI Hongyuan'*

(1. School of Hydraulic Engineering, Ludong University, Yantai, Shandong, 264025, China;2. Institute of Port and Coastal Disaster
Prevention and Mitigation, Ludong University, Yantai, Shandong,264025,China)

Abstract: Tieshan Port is a transshipment hub port area of Guangxi Beibu Gulf Economic Zone,and its wide-
ning dredging depth project is of great significance to the development of the port area. In this study,based on
the MIKE21 numerical model, different Manning coefficients were used in the beach and mangrove areas of
the dredging project in Section [l[ to calculate the hydrodynamic changes before and after the project. The re-
sults showed that before the construction of project, the maximum flow velocity of surge near the channel
was 50.4 cm/s,and the maximum flow velocity of fall near the channel was 68. 2 cm/s. After the construc-
tion of the project,the maximum flow velocity of sharp rise near the channel was 41.3 cm/s,and the maxi-
mum flow velocity of sharp fall near the channel was 59.1 cm/s. The flow velocity changes greatly at both
ends of the channel,in which the rate of sharp rise at the northern end was more than 10% ,and the maximum
change rate was —77.0%. The change rate of sharp fall velocity at the northern end was above 20% ,and the
maximum change rate was — 31.5%. The flow velocity in the mangrove area was basically decreased,and the
decrease was larger at the moment of sharp rise, with the maximum of — 84.0%. At the moment of sharp
fall, the reduction range is smaller, with the maximum of —13.0%. After the implementation of the dredging
project,the flow velocity in the mangrove area was reduced.
Key words: Tieshan Port;dredging project;hydrodynamics;tide;velocity
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