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Numerical simulation of navigation water flow conditions in Taoyuan Hub section
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Abstract: To the problem of navigation obstruction in the Taoyuan hub ship lock, this paper takes the
construction project of the Taoyuan hub second line ship lock in Yuanshui as the project basis, and uses
two-dimensional dynamic numerical simulation method to study the navigable water flow conditions of the river
section from Taoyuan Hub to Zhouwenmiao Hydrological Station. Based on the analysis of parameters such as water
depth, water level and flow velocity under multiple working conditions, the navigable flow conditions and obstructed
beach sections of the hub and downstream waterway are studied, and the channel improvement measures such as
trench dredging are proposed according to the beach risk problem. The results show that under the existing terrain
conditions, the navigation obstruction problems of working conditions 1 (Q=217 m’/s) and 2 (Q =380 m’/s) are
prominent in the river section 0-20 km and 80-95 km from Taoyuan hub, and when the flow rate is greater than working
condition 3 (1 233 m’/s), it meets the requirements of Class III channel scale. Through mathematical model verification,
measures such as trench dredging can effectively improve the navigable water flow conditions of the waterway.
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BEAX 2 2 KR e 7K [ 52 v 55 R 18 B T J
—ANEEG, TR B OB A R, E
500 MR 1 A, AR B ATIE FL S 1000 i
P, AR, PIRSAIT i BOR A R BOR R T )
IKAL TR, Al K U I 1T R 7K 8™ B AR T I et
FRifE, IR AL 500 Mg K DL F A0 A 2K

YiEHEE. 2024-03-27

WA DK WLIE 12 B, AR, B S
E A Tl 2950 7K T Ui e 2 SRVUIE K R R, 34
FAVERG ™ AR AL T B ALK AR U
BHUATIE, REE T TR TR, KA, EES
B, TRk SCR AR AT 4z i S o A
IR BACIE A A4 A T AR B R R A ] 5

EERAN: T 54 (1965—), B, AL, ¥, H%, AR T QABMIBEAREMEN AL,



%14 I B4R, . HURARLL T EE AT AR A HAEAE - 137 -

AR AR, A A M A T 2

B 0] YL B T 7K AL A% P I, RS A A
BT EEAEM, WP E TR 4R K 3 R R
(EAUTTIE , A A RIKAL S8 F T B aE N 2
W, B TP A i g R AR R
7 FAGADURN ) PSS RS 36 93 BT 4% A A0 A6 5 5 ) 1
FOUA UL A, LA B IR) S 1 5 56 X Ao 2% 1 ) 52
Wi, B AR BT 56 Ik LERT ST O £ i A
L2 A PR AR IR T H A LG SR A S
s

BRI A 2 e K AT I8 B 42 i P 6, H i
1710301 BTV NN a2 2L B N 51 1= R = DR
Wi, RS RS, Mk R A 3 AT DR O 4
re, R B w0 NS AR R, A
AE HH BB 21 R 30 A it 90 A0 G 325 308 A ) £
FTHMEBE . EAN, S ] R i K 2> 7 T T IE A E TR
TEREL, X A AR ST IR AR B 7= LE AN RISE W, 4T
XFRLETRIRR, A SCR FH A it — 4 7K I 50 A 1
5 YA B BRI AR S S 07 T RIS, AR
U R A B A 21 300 — ] S K oz 3ty 0T 3 I
JEZ) 100 km,, B 5EdE T —HERK GRECE AL 53 A i

3216
3214

AR Z1F, IS 4K R A A 4 Ak i R R
IR BT AR KL B AR 3 B A L TE P YK
DA R A M B, T HYUE KK T S I 4 )R
PRI AT Z& A, PR BEIERX 2 300 AL 18 1 A PR
RS 55 WG SO ) 3 AT PR IE A B, R X
FEAE R BT R R R D7 S0, D 4T 38 b A 21
BUMAGE R RS, B MR TR TR
(e

1 HFERIET SI04E
1.1 B

mE 1 PR, BETKRES T RAE s R,
T M TR X 2 — 8 T Ui 2 S AT B Ak K I 4
SRR BT HE A TR K SO, R Rk YR K SC
Sl SO AR A T R R SO
AKSCE LA JE] S 7K S 3l R K A AR A
Ak THRAR R 2R = AR ARG R ARSI
KIAEAE LR 40 m, X625 38 BRI A4 A% 2017 )
AR, e NMRECEZ S 10 m, RN
AT E 23.390 0 T3 A4~ A%, 33t 11.988 7 14
A

3212

3210

3208
3206
3204 -
3202

ylkm

3200 -

3198

EEREEEREOOCOCOC0@EE >
B
>
1
A
%

545 550 555 560 565 570

x/km

i . L i
580 585 590 595 600

B1 HFEERATEEERMBR

Fig.1 Mathematical model calculation range and topography

1.2 JKAZLLIE
VLKW IE—I 5 B K S s A 2 LI 2., K]
AL S RABAUE 5 S E AT X b, Ik ]
JIt7R . IR R] LU H AR A 5 T 78 S K A W)
B, IRZEHI/NT£0.05 m, FEIBEEBRITE K
25 JFADK RIS 80T, FFAAHHEEDR
¥ 0=2952 m’/s BRI AL 4 F1 S R A B AULE

A AT X, An B 3 TR, AR Har
il

TR B 5 S W& B R, BUA R
RUREAU O R &, ¥ & JTS/T 231-4—2018
CPITTATEE 5 75 1K 0 e P A 4DLH AR R ) U1 iy 2
R, ZHCEHRAIRR A BT EOR, HARRS
RS



- 138 - Kz T A 2025 %

Fz1 M= 4, 5KEWIE
Tab.1 Verification of water level at measurement
points 4 and 5

WE/(m?esTh) KA SEE/m BEE/m Z{f/m

4 29.92 29.96 -0. 04
2952 5 29.53 29.53 0. 00
4 27.56 27.51 0.05
632
5 27.40 27.43 -0.03
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Tab.2 Flow level combination of each condition
THSS  FE/(m® -s")  BREKSCH KA /m Bk B AU /m KAV 22 /m KA /m #i
1 217 27.63 27.65 0.02 25.65 BRI (15HL)
2 380 28.09 28. 14 0.05 26. 38 A E
3 1233 29.75 29.77 0.02 27.18 3HRAH
4 2055 30. 80 30. 82 0.02 28.34 5/ KH
5 3 699 32.52 33.55 0.03 30. 61 9 kH
6 19 000 41.63 41.64 0.01 38.27 2a —if
7 20 400 42.23 42.26 0.04 38.75 5a —i
8 20 600 42.31 42.35 0.04 38.82 10a — 3%
9 22 300 42.99 43.01 0.02 39.38 20a —i8
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Fig. 4 Water depths along distance under conditions 1-9
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Tab.3 Flow velocity in regulation area

BEARAIN T B /km A FHE/ (m-s™") RE R/ (mes™")

1 0.25 0. 00
2 0.21 0.17
3 0.08 0.08
4 0.09 0.07
5 0.17 0.04
6 0.18 0.08
7 0.15 0.07
8 0.16 0.07
9 0.11 0.03
10 0.07 -0.01
11 0.08 -0.03
12 0.12 0. 00
13 0.07 0. 05
14 0.13 0. 06
15 0.13 0.02
16 0. 06 -0.02
17 0.07 0.03
18 0. 06 0.08
19 0.05 0.09
20 0.05 0.07
81 0.05 0.07
82 0.07 0.08
83 0.08 0.08
84 0. 06 0.08
85 0.09 0.07
86 0.12 0.10
87 0.09 0.09
88 0.07 0.10
89 0.07 0.09
90 0.07 0.10
91 0.09 0.07
92 0.07 0.04
93 0.08 0.03
94 0.09 0.02
95 0.07 0.04
96 0.04 0.05
97 0.07 0. 05
98 0.05 0.01
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