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Fig. 1 General layout of Ganlanba hydropower complex
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Fig. 2 Calculation grids of a tidal current model



%6 PGSy, A o TR PRIBUREX AR 238 ALK I A 1R 52 49

3 A RIE

IK B 1B A AR A5 R S I /K O 9 25 T AR | 3 B B T2 B A AR T A5 1 S R A 8 5 S 45
BRI . KROLRAER & 4 870 18 640 m’/s WA THLTFEME S5 Y B AR SEAT LU (36 1) 5 i ik 56
UERF R 8 640 m’/s b IR BHA AR E, LA X M LWFETT 150 m, FHEETTX BB FEA ]
150 mAt 4 AT AP FRAEAY (1 :50 SHMEHE ) 5 8 A AR (TR ) AR TR (181 3) o G5 R R 35K
75 S2ME 22 30N, R 1R 2274 0. 06 m; KR4 115 /K TH i o 5 S E RERE W) &, 380 A — 25 5%, JUH:
SR AR I R 2R RS O, R RN N RN IH_I 45 8 BRI I S A AR I AR S SR R AR A
— B 22 MR (A A FITIIRI N DR AR AR RS T MO IR 2 B4 7K 3 I S BB

1 KEBIE

Tab. 1 Verification results of water level

W/ (m® - s7h) frE HE UL IR 25 /m By PSR ST A/ m BRI /m R%/m
i 200 532.88 532.92 0. 04
4 870 )
i 200 532. 66 532. 65 -0.01
i 200 537.84 537.9 0. 06
8 640 .
TUif 200 537.34 537.31 -0.03
- ST X =S T IX 150 m S T T IX - SZI ETT]1X 150 m
25 —— AN 3.0 - HEONXIS0m 49 - E AN 40r —IHHEEOTTX150 m
=50 Ao —~35
2. n 3.0
=15 L 25
£ £20
2 s 5L
=2 0.5 = 1.
20 Eos

1 ) 1 1 ) . 1 ) 1 i )
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500

FEAE AT / m FEAEAIT 7 m FEAE UL / m FEZE AT / m
(@) bBoFET AL (b) FEFEET]150 mik () NHlFHT T4 (d) N#EFEETT150 mik

Bl 3 dihE 8 640 m’/s P S IE
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Fig. 5 Velocity variation of entrance area and nearby area
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Tab.2 Comparison of velocities of entrance area under different discharges
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(m-s™) (m-s™") (m-s™") (m-s™") (m-s™") (m-s™")
504 0.28 0.13 0.29 0.32 0.23 0.28
2 615 0.38 0.10 0.31 0.57 0.31 0.35
4870 1.56 0.26 0.39 2.14 0.42 0.74

8 640 1.71 0.32 0.85 2.20 0.83 0.83
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Influence of riverbed material excavating field on
entrance area navigation conditions

LI Qian-xi'*, HAN Chang-hai', LI Yan-fu', YANG Yu'
(1. Key Laboratory of Navigation Structure Construction Technology of Minisiry of Transport, Nanjing Hydraulic

Research Institute, Nanjing 210029, China; 2. College of Water Conservancy and Hydropower, Hohai University ,
Nanjing 210098, China)

Abstract: Riverbed material excavating field may make changes in riverbed topography ,which would lead to greate
influence on navigable conditions. The velocity change may lead to the stop of ship sailing; the velocity direction
change may give some impacts on the bank slope stability. In this article, using the fluid calculation software SMS
('The Surface-Water Modeling System, created by USACE-WES and Brigham Young University, and widely used in
the tidal estuary, river water flow simulation), based on the Navier-Stokes equations, a mathematical model
adopting the weighted residual Galerkin finite element method is used for solving the problems. This module is to
calculate unsteady flow and constant flow under the condition of water level and two-dimensional velocity universal
module. The mathematical model is applied to the Ganlanba hydroelectric project which is one of the dams located
on the Lancang River. Comparison analyses show that the mathematical model is in good agreement with
experimental data. By simulating navigation flow conditions with presence or absence of the material excavating
fields in the upstream and downstream riverbed, an analysis is made of impacts caused by riverbed material
excavating field on entrance area navigation conditions. The analysis results also show that the riverbed material
excavating fields have influences on navigation flow conditions of the entrance area of the approach channel, but
less influences on the upstream flow patterns, and the downstream influence is more obvious. For example, the
mainstream flow of the upstream does not change but the cross-section velocity is slightly lower; when the
mainstream flow of the downstream changes, the mainstream flow is away from the entrance area of the approach
channel, and the riverbed material excavating field can effectively reduce the oblique flow which is flowing along
the entrance area of the approach channel, thus improving the flow conditions of the entrance area of the approach
channel, which is favourable for the navigation. The simulation results show that the riverbed material excavating
field for Ganlanba hydroelectric project is beneficial to the navigation. The research can provide a key technical

support for engineering design.

Key words: riverbed material excavating field; entrance area; water flow; numerical simulation; physical model

verification ; navigation conditions



