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Fig. 1 Calculation grids for Wuliting hydro-junciton
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Fig. 2 Layout of measuring points for water velocity and level
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Tab. 1 Operation modes for hydro-junction
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Tab.3 Longitudinal and transverse water velocities in different regulation measures (m/s)
ARG T RN R
W i G5
Al A2 A3 A4 A5 A6 A7 A8

1 -0.29/0. 04 -0.09/0. 16 -0.09/0. 16 -0.08/0. 04 -0.05/0.01 -0.05/0. 08 0.03/-0. 03 0.01/0.01
2 1.71/1.17 1.47/0.70 1.47/0.70 1.03/0.73 0.75/0. 40 -0.14/-0.05 1.10/0.29 0.05/0
3 1.23/0. 10 1.51/0. 22 1.51/0. 22 1.07/0. 21 1.73/0. 44 1.13/0. 35 1. 80/0. 24 0/-0.09
4 1.42/-0. 22 1.39/-0.05 1.39/-0.05 1.42/-0. 11 1.63/0. 09 2.06/0. 23 2.06/0. 12 2.16/0. 81
5 1. 48/-0. 06 1.21/0. 04 1.21/0. 04 1. 34/0. 05 1. 38/0. 08 1. 21/0. 26 1.70/-0.02 1.72/0. 10
6 1.26/0. 12 1. 03/0. 08 1. 03//0. 08 1.11/0. 10 1. 14/0. 09 0.97/0. 09 1.44/0. 11 1. 43/0. 09
7 0.78/-0. 06 1.02/-0.08 1.02/-0.08 1.19/-0.07 1.15/-0.07 0.86/-0. 05 1.32/0 1.29/-0.01
8 0.89/0. 31 0.91/0. 24 0.91/0. 24 1. 04/0. 30 1. 03/0. 30 0.87/0. 24 1. 08/0. 27 1. 06/0. 26
9 1.09/0. 15 1.03/0. 18 1.03/0. 18 1.23/0. 20 1.23/0. 20 1.04/0.19 1.35/0.20 1.36/0. 20
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Fig. 5 Velocity vector of A6, DKGO02 condition Fig. 6 Velocity vector of A8, DKGO02 condition
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Tab. 4 Water velocity with 400 m guild wall of DGK04 condition (m/s)

- HL Tk 2 TR e I AR + Sy A AT A
o e " i i e i

1 -0.09 0.01 0.20 0.02 0.20 0.02

2 0.14 0.11 0.21 0.01 0.21 0.01

3 -0.37 -0. 14 0.09 -0.02 0.09 -0.02

4 1.52 0.05 1.98 0.51 0.16 -0.01

5 3.22 0.31 2.92 0.13 0.69 0.04

6 2.91 0.90 2.47 0. 40 1.72 0.34

7 1.67 -0.12 1.75 0.05 1.92 0.20

8 1.45 0.33 1. 40 0.33 1. 40 0.33

9 1.78 0.49 1. 81 0.49 1. 81 0.49
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Fig. 8 Influence of guild walls on water surface profile
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Comprehensive regulation of navigation conditions of lower approach
channel of Wauliting navigation lock

WANG Xiaogang, WANG Xiaodong, XUAN Guoxiang, YAN Jun
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract; Taking the lower approach channel of the Wuliting navigation lock as a case history. A two-dimensional
hydrodynamic model is developed to study regulation measures, such as riverbank excavation, construction of the
guild walls, dredging and adjustment of waterway regulation. The gradual optimization of water flow conditions of the
typical approach channel is expounded in detail, and the recommended regulation schemes for the downstream
approach channel of the Wuliting navigation lock are proposed based on the analyses above. Through the gradual
optimization of the schemes, the main conclusions are as follows: (DThe optimization process of the comprehensive
channel regulations is a gradual process under multi constraints. Both the feasibilities of hydropower generation and
flood propagation should be considered before the regulation measures of navigation are adopted, which is usually
ignored; @There should be an optimal length of the guild walls for certain approach channels; 3)The construction
of a long submerged guild wall is suggested, not only appropriate for the navigation conditions but also for the
hydropower generation and flood carrying capacity. It is an effective measure to remedy the poor navigational flow in

approach channels of the navigation locks.

Key words: regulation measures; navigation conditions; approach channel; hydrodynamic model



