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Tab.1 Water surface slope at the entrance

0=6 000 m*/s Q=4 000 m*/s 0=2530 m*/s
wwEs A ECEN % EWA A ECN.
CR/m Kf HLE Kl R T Kb S kb AR T Kf ek kR A
m %o m %o m %0 m %o m %o m %0
25 165. 86 - 165. 86 - 0.00 167.23 - 167.22 - 0.40 158.38 - 158. 37 - 0. 00
50 165.88 0.80 165.88 0.80 0.00 167.25 0.80 167.25 1.20 0.00 158.40 0.80 158.40 1.20 0.00
100 165.90 0.40 165.9 0.40 0.00 167.28 0.60 167.27 0.40 0.40 158.42 0.40 158.42 0.40 0. 00

150 165.93 0.60 165.94 0.80 -0.40 167.30 0.40 167.30 0.60 0.00 158.44 0.40 158.45 0.60 -0.40
200 165.85 -1.60 165.85 -1.80 0.00 167.25 -1.00 167.25 -1.00 -0.00 158.40 -0.80 158.40 -1.00 0. 00
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Fig. 3 Water level isolines and velocity vector diagrams of the approach channel with different discharges
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Tab.2  Velocity comparison of the numerical and physical models (m/s)
— 6 000 m’/s 4000 m*/s 2530 m’/s
LB /m Tefik fiflik JERi R ALk ZEfiEk Az
Bk LI Bk ik Bt Yyt Rk /L Bk 7L Bk 7L
0 0.50 0.52 0.38 0.39 0.30 0.30 0.38 0.34 0.10 0.12 0.10 0.11
25 0. 50 0.54 0.30 0.31 0.41 0.43 0.26 0.21 0.15 0.11 0.09 0.09
50 0.30 0.31 0.47 0.48 0.35 0.30 0.27 0.22 0.16 0.17 0. 05 0. 05
100 0.75 0. 69 0.28 0.27 0. 38 0.36 0.30 0.22 0.27 0.22 0.05 0. 05
150 1.35 1.39 0.75 0.73 1.20 1.21 0. 60 0.70 0.31 0.25 0.07 0.08
200 2.29 2.34 1. 04 1.14 1. 80 1. 80 1.61 1.54 1. 66 1. 60 1.01 1.08
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Numerical simulation and analysis of navigation
conditions in a shiplock approach channel

CHEN Hui, LIU Zhi-xiong, JIANG Yao-zu
( Changjiang River Scientific Research Institute, Wuhan 430010, China)

Abstract: Based on the numerical simulation of different discharges, water level and velocity distribution of a ship
lock approach channel entrance and abutment are studied with a large angle between the mainstream of the river and
the central line of the approach channel. The calculated results show that the channel entrance at all levels has
oblique flow influencing navigation, and the maximum navigable flow is determined as 4 000 m’/s after analysis of
navigation conditions, which can be improved by deceasing the above angle. Comparison with physical model
experiment results show that this numerical model can well simulate the flow conditions of the approach channel

entrance.

Key words: numerical simulation; physical model; navigation; approach channel
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