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Table 1 Plans of vertical middle-piers
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Fig.1 Experimental set-up of discharge tunnel 200 2
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Fig.2 Model of middle-piers Fig.3 Characteristic parameters of concave-surface and water-wing
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Table 2 Characteristic parameters of concave-surface and water-wing for two schemes m
1 2
H
Le H Ly H,, L H, Ly H,,
425 16.80 3.00 34.00 13.20 24.80 2.60 29.00 8.40
450 20.00 3.72 56.00 17.60 28.00 3.20 51.80 13.20
470 22.40 4.20 68.00 19.60 30.80 3.84 63.00 15.20
480 26.00 4.52 76.00 20.40 32.80 4.20 73.00 16.80
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Fig.4 Variation of L./h with H/h
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Experimental study on water-wing phenomena for middle-piers of discharge tunnels

JI Wei WU Jian-hua RUAN Shi-ping
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract Two schemes for middle-piers were designed and hydraulic model tests with the scale of 1 40 were performed
to investigate the water-wing phenomena. Some conclusions are drawn as follows the placement of middle-piers at the
inlets of single-passage large size discharge tunnels may lead to the occurrence of water-wings which strike the top and
side wall of the tunnels due to high water head and high flow velocity and threaten the operation of the discharge tunnels

the water-wing phenomenon is closely related to the geometric parameters of the middle-piers and the extent of concave-
surfaces around the end of the middle-piers and with the decrease of the length of the middle-piers and the increase of
length of the concave-surfaces the length of water-wings increases while the height of water-wings increases as the
length of the middle-piers decreases and the depth of the concave-surfaces increases the extent of the concave-surfaces
around the end of the middle-piers is also closely related to the geometric parameters of the middle-piers and the longer

the middle-piers the greater the depth of the concave-surfaces.
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