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Optimization design of approach channel scheme
for double track ship locks in curved river
LIU Jianglin, WANG Ping
(CCCC Second Harbor Consultants Co., Ltd., Wuhan 430071, china)

Abstract: To the problems of large land acquisition area and large excavation volume caused by the use of a
straight approach channel layout scheme upstream of the Linhuaigang double track ship lock, a separated approach
channel layout scheme and a broken line approach channel scheme optimized for lock efficiency are proposed. To
the problem of complex water flow conditions in the upstream and downstream approach channels, physical model
experiments are used to optimize and verify the design scheme of the approach channels. The experiments show that
the lateral water flow velocity in the original design scheme exceeds the standard, and the downstream approach
channels experience severe backflow. The lateral water flow in the upstream and downstream is mainly controlled by
the width of the approach channel. Expanding the width of the approach channel to 65 m can effectively improve the
lateral water flow conditions. To the problem of local non-compliance with downstream water flow conditions, a ship
model operation simulation test is used to verify the required navigation width. After verification, the flow rate of the
Chengxi Lake drainage gate is less than 300 m’/s under the flat channel discharge water level, and when the flow
rate of the Chengxi Lake drainage gate is less than 100 m*/s under the lowest navigation water level, the approach
channel width that meets the standard water flow conditions is 45 m, exceeding the required navigation width for safe
navigation of ships.

Keywords: Linhuaigang double track ship lock; approach channel; water flow condition; physical model test
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Fig.1 Current situation of Linhuaigang hydro-junction
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Fig.2 Upstream channel of first-line ship lock
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Fig. 3 Plan of single track ship lock approach channel
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Fig. 6 Approach channel of broken line berthing section
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Tab.1 Comparison of different approach channel schemes
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Tab.2 Overall hydraulic model test results of original scheme
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Tab.3 Overall hydraulic model test results of optimized scheme

FERCINSIES

TR Kl KRR LR LK
(m*es™) W/ (mes™) T /(m-s™")
m °*s
S OELHMI v, =0.30~0.93;v, =0.08~0.25; OELMM v, =0.24~0.80;v,=0.11~0.29;
B e 18 DA ’
7 000 .0 HOb AEE
26.90.26.70 jDE]"'E \ ‘ julElo.‘L ‘ ‘
QLR fsTH v<0. 30; TG 117 @—LR 81 : v <0. 30 m/s; TR
———— DELH v, =0.36~0.82;v, =0.06~0. 16; OELHM v, =0.14~0.80;v,=0.05~0.29;
T S A A K £
s 6: be gy 50000 Kl T [ 37
T QLML . v, <0. 30; To[Hl i QLM ; v, <0.30; Tolml i
TR RO DE LM v, =0.72~0.98;v,=0.19~0.26;  DELHN v, =0.50~0.82;v, =0. 18 ~0.29;
T 32 A K K i : :
5 10900  FEE 7 [A37%
21.23.20. 66 o i L i
@£kl v, <0. 30; Flal i @£ v, <0.30; Flal i
TS K i o -
Zi:méé 1090.900  [F3E K I AR5 T IRIAE K ] A3 T80
i ARSE i 7K iz
H:;&;;E)?ijj{f 00.0 - Vinax <0. 21m/s
T - UES A TWES A THEATIIX Tl R BOA
WH/(m-s™") Wi/ (m-s™) W/ (mes™) Wi/ (m-s™")
1 0.15 B KR Dv,.,=0.26 v, =0.28~0.74;v, =0. 08~ 0. 30;
Vinax <U- ; IK X 33 A
! @WK 200 mx100 m,v, . =0. 37 TlAl 7
5 B X B K Dv,,,=0.18 v, =0.28~0.77;v,=0. 08 ~0. 30;
IN:E 1 INEE Y I :
= @I IX 200 mx 100 m,v, .. =0.37 T I8 9
DV, =0.12
3 e F K X BT H K X 38 ) v,=0.24~0.61;v,=0.11~0.28
@RFIFIX 250 mx100 m,v, .. =0.37
v, =1.01,v,=0.18~0.71;
4 B K X I v, =0.43~1.02 " e v, =0.34~1. 14;v,=0.34~1. 14
— @FIHEX 150 mx200 m, v, . =0. 45 : e
5 - - NS TR, v, e <O. 15m/s -
3.3 BEUKME

e e A% 38 AT K A2 + 3R K T R
0. 50, 100, 200 m’/s” M THLL G, )3 - f
7KK A7 53R K IR Rl 0, 300, 900 m'/s”
W TRAG, AR IR 4,

RAEZE 4 BT A, 1) Hofh & R A R

T, aBKIAR A RS I ATE K SR 2%
2) TETAEKS, ARKH T i 300 m'/s B,
IS R ZOR AT SE 2 45 m, 3) A
KA, ABZK IR R 100 m/s THL, FiF
IR AT AR R IR K] R i 200 m’/s
T, AR A SR BT FEREZY 45 m,



%14 LAk, ¥

iy 5 B LA A A A3 135 -

F 4 BKEXT TS| fnE KRR 220G

Tab.4 Influence of exit lock on flow of downstream approach channel
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Tab.5 Calculation width of channel under different conditions
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