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Experimental study of hydraulic characteristics of small-trajectory angle
drop sill combined with stilling basin with shallow-water cushion

WAN Ji-wei' NIU Zheng-ming' LI Lu' QIAO Ming-qiv> YANG Xi-jun’ AN Yu-tian®
1. Institute of Water Resources and Hydroelectric Engineering Xi' an University of Technology
Xi' an 710048 China
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Abstract To solve the problems of inadaptability and inflexibility of the stilling basin in the operation of a sluice and
dam engineering characterized by large single width low Froude number a high degree of water level variation upstream
and downstream and multiple operation modes a small-trajectory angle drop sill scheme combined with a stilling basin
with a shallow-water cushion was proposed through comparison tests of the hydraulic characteristics of a variety of stilling
energy solutions in a case study at Xunyang Hyrdopower Station on the Hanjiang River. In this scheme the outflow
passed through the small-trajectory angle and after adjusting diffusion the submerged hydraulic jump could be formed
in the stilling basin under all conditions the water smoothly flowed out of the basin without drops and joined with the
water downstream naturally the energy dissipation effect was good and the gate opening operation combination and
opening modes were flexible.

Key words sluice and dam engineering small-trajectory angle drop sill = stilling basin with shallow-water cushion
hydraulic characteristic experiment Xunyang Hyrdopower Station
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Table 1 Typical operating conditions and modes of five cloughs on left side before discharge of regular floods
/m /m / mt s~
1 241.00 220.76 2216 10
2 241.00 220.76 2216 8 10 12 3
3 241.00 225.24 6716 8 10 12 3
4 241.00 225.24 6716 5
2 5
2.1
5 2. 61 m 5.5m 52 m.
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streamflow direction
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Fig. 6 Velocity distribution in streamflow direction under condition 4
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Table 2 Largest velocity near bottom in stilling basin under various conditions m/s
1 20.20 18.6 17.20 16.40 7.80 2.00
17.03 17.15 11.96 15.65 5.05 6.26
4 17.98 14.14 9.90 16.68 4.43 4.85
3.4
5
1 3 4
1.90 1.96 2.58 2.65 3.01 2.96
3 4 41.8% .
3
3
3 4m
0+ 300m
3
Table 3 Characteristic data of erosion and deposition m
1 3 4
146 203.50 230 200.00 163 203.15
119 203.10 154 204.50 149 205.20
4
a.
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2
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