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Fig. 1 Definitions of variables and interfaces of control volumes in 3-D shallow water model based on unstructured grids
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Fig. 2 Example of wind-driven circulations in closed basin
T 2,80 m
(a) F RE A EERE T B ) L N R X
241 0.25m/s —
= 1 HHT
(b) F IR ELFE 77 I (8=0.6) | M E i 3 (0) B BIHHEFR I3 (8=1.0YT WHE & 2%
3 Holtz
Fig. 3 Simulation of flow fields in Holtz' s spur dike flume tests
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Fig. 5 Plane grids of 3-D flow mathematical model in submerged spur dike tests
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Fig. 6 Flow fields of surface plane z/D =1.1 in submerged spur dike tests
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Fig. 7 Distribution of transverse flow velocity in axis section x/L =0.0 in submerged spur dike tests
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Fig. 8 Flow fields of longitudinal section y/L =0.5 in submerged spur dike tests
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3-D shallow water model based on unstructured grids

YU Shou-bing' > WANG Wan-zhan' YU Xin'
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2. River and Harbor Engineering Department of Nanjing Hydraulic Research Institute  Nanjing 210024  China

Abstract The water-level integration balance method and the side wall sliding coefficient were employed to solve

problems of balancing between hydrostatic pressure term and bed slope term arose in the finite volume method in the ¢

coordinate system and those of simulating side friction. A 3-D shallow water model was established based on unstructured

grids. The computed results of wind-driven circulations show good agreement between the vertical distribution of simulated

longitudinal velocity with the theoretical values. The results of Holtz' s spur dike flume tests indicate that the side wall

sliding coefficient can be used to simulate small upstream and downstream reverse zones near the spur dike. The results of

the submerged spur dike tests show that the water-level integration balance method can be adopted to deal with the

balance problem between hydrostatic pressure term and bed slope term of steep slopes such as end and side slopes of spur

dikes.

Key words 3-D shallow water model unstructured grid ¢ coordinate system finite volume method





