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Experiment on navigation flow conditions of ship lock upper approach channel of

Weituo water control project on the Fujiang River
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Abstract: Weituo water control project on the Fujiang River is located in a sharp bend section of a mountainous
river. To address the problem that the upper approach channel and entrance area of the expanded ship lock are
jointly affected by curved flow and dynamic-static water, resulting in strong oblique flow, we conduct physical
model and ship model experiments to study the navigation conditions of the upper approach channel and entrance
area under different layout schemes, and propose engineering measures to improve the navigation flow conditions.
The results show that due to the influence of the water flow in the upstream bend, the flow velocity in the upper
approach channel and its entrance area of the ship lock in the design scheme is relatively large, failing to meet the
safety requirements for ships entering and exiting the ship lock under all navigable discharges. Through measures
such as adding a division wall and submerged spur dike, excavating the riverbed on the opposite bank of the upper
approach channel, translating the ship lock and adjusting the axis angle of the ship lock, all flow velocity
indicators in the upper approach channel and area of the final modified scheme basically meet the specification
requirements at Q<5, 000 m’/s. Combined with the ship model experiments results, ships can smoothly enter and
exit the ship lock via the upper approach channel at <5, 000 m’/s.
Keywords: Weituo water control project; upper approach channel of ship lock; navigation flow condition;

physical model experiment; ship model experiment
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Fig.1 Scope of physical model
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Tab.1 Similarity scales of physical quantities in model
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Fig. 2 Verification results of water surface

profile along riverway

036
030 |
~ 024 |
o
£ 018 |
=
B ool
.
0.06 JEEE
0 50 100 150 200 250 300

L7e BB /m

3 BTERERIELSER
Fig. 3 Verification results of flow velocity at

various cross-sections
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Tab.2 Physical model experiment conditions
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Fig.4 Planar layout of ship lock’s upper approach

channel in design scheme ( unit: m)
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Tab.3 Navigation flow conditions of ship lock’s upper approach channel in design scheme m/s
_— AT iz B 150 B
E ALY R o i JL Y 1w L 1) g Y1) i i i) L
1 0.58~0.94 0.04~0.17 0.66~0.96 0.06~0. 25 0.04~0.91 0.04~0. 33
2 0.96~1.38 0.12~0.19 1.02~1.53 0.12~0.26 0.02~1.29 0.04~0. 54
4 1.75~2.26 0.15~0.34 1.82~2.31 0.15~0. 66 0.02~2.21 0.05~1.19
5 1.84~2.65 0.18~0.35 1.91~2.75 0.23~0.85 0.03~2.49 0.04~1.41

a) 0=5 000 m*/s

b) 0=5 580 m¥s

Bs WitARABTE FSIMEREST (L4 m/s)
Fig. 5 Flow velocity distribution of upper approach channel at typical flow quantities

in design scheme (unit: m/s)
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Tab.4 Navigation flow conditions of ship lock’s upper approach channel in modified scheme 1 m/s
- HTX il BB IR
T i A e 3 R Y1 i A e B R Y1) i 7 A e B R
2 0.51~1.31 0.06~0.32 0~1.25 0~0. 46 0~0.13 0~0.02
3 0.70~1. 62 0.08~0. 45 0~1.57 0~0.47 0~0.23 0~0.03
4 0.93~2.14 0.10~0.53 0~2.11 0~0.62 0~0.36 0~0.04
5 1.02~2.36 0.15~0. 61 0~2.29 0~0.88 0~0. 41 0~0.09
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Tab.5 Navigtion flow conditions of ship lock’s upper approach channel in modified scheme 2 m/s
I8 AKX i 2 B 5 B

Y Jr) L i) L [P 7 E NS i i) 3L [F 5 3 EN DS i i L [R]3E 3E k

1 0.24~0.87 0.03~0.20 0 0~0. 80 0.01~0.25 0~0.01 0~0.27 0~0.05 0~0.12
2 0.50~1.31 0.04~0.29 0 0~1.25 0~0.35 0~0.08 0~0.08 0~0.06 0~0.06
3 0.40~1.77 0.09~0. 38 0 0~1.51 0.01~0.43 0~0.07 0~0.31 0~0.05 0~0.07
4 1.16~2.00 0.16~0.47 0 0~1.97 0.01~0.53 0~0.07 0~0. 38 0~0.06 0~0.07
5 1.08~2.17 0.12~0. 54 0 0~2.14 0.03~0. 60 0~0.18 0~0.48 0~0.08 0~0.07

a) 0=5 000 m*/s

b) 0=5 580 m¥s

8 BHAR2HABRE LIIMEREST (LML m/s)

Fig. 8 Flow velocity distribution of upper approach channel at typical flow quantity in modified scheme 2 ( unit:m/s)
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Tab. 6 Ship model experiment results of
ship lock’s upper approach channel
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Fig. 9 Ship model experiment track line

3.3 EKIEMILEE

HRAEREIE , SIS e A5 21 i) i el f5e 38 A I
8T GB 50139—2014¢ PIiarsm fiphrifi) " 5 it
IKATZR AR X o7 (A B, L 3 AT ok AR A= A DT s
B I 241 B B /N T 8055 T e R i I 1 1Y)
B a] 7 A EAR T 99%

3 44T 2003—2023 4 (7 669 d) THIEAHX A1
TFOKALT A BERL, GEit 2 AF H B R A A5 )
AT A A R R] (b, RS G A ORIE R
SRR T,

7 SRREBMFIEE

Tab.7 Navigation guarantee rate for
various discharge levels
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(m*es7hy  AFEl/d il /d Wl RUER/%
2 000 265 12.62 7 404 96. 54
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5580 41 2.33 7 628 99.47
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