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Numerical simulations and experimental studies on hydraulic characteristics of new shape rough-strips
LI Fangi, MU Zhenwei, SUN Dexu, JIA Pingyang
(College of Hydraulic and Civil Engineering of Xinjiang Agricultural University ,Urumchi 830052 ,China)

Abstract; The traditional energy dissipation and diversion measures of the curved spillway are mostly applicable to the curves
with a smaller breadth-depth ratio (e. g. , the ratio of spillway breadth to average water depth) , however, the problems of
energy dissipation and diversion for the curved spillway with larges breadth-depth ratio have been reported in the literature.
The new type of rough-strips energy dissipator was proposed in this study based on the general engineering measures to
solve the transverse circulation in curved spillway and combination with 635 Spillway Regulation Project in Xinjiang. . In or-
der to further explore the hydraulic characteristics and the diversion mechanism of the rough-strips, numerical simulations
and experimental studies were used in this study, i. e. , numerical simulation on the seven working conditions of the bending
based on the RNG k-¢ turbulence model. The results showed that the new type of rough-strips had the advantages over the
traditional auxiliary energy dissipator, which is not applicable to energy dissipation and the curved spillway with larges width
to depth ratio. The flow patterns of water surface was also superior to that of traditional energy dissipator, while solving the
circulation current in river bend, reducing the transverse slope of water surface and shortening the distance of downstream
adjustment section.
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Tab. 1 Parameter settings of experimental conditions

1 22.5 — — — — 2.2 &
2 22.5 1.6~0.8 18.0 2.7 0.44 2.2 &
3 22.5 1.6~0.8 14.0 2.7 0.28 2.2 &
4 22.5 1..6~0.8 18.0 2.7 0.36 2.2 &

5 22.5 1.6~0.8 22.0 2.7 0.44 2.2

iy

7

6 22.5 2.0~1.0 18.0 2.7 0.36 2.2
7 22.5 2.4~1.2 18.0 2.7 0.36 2.2
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Fig. 1 Test model structure and measure points
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Fig. 2 Schematic diagram of new rough-strips energy dissipater
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Fig. 3 Diagram of energy dissipation of diversion

pier combined with rough-strips
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Fig. 4 The curved surface structures of various working conditions
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Tab. 2 Typical section transverse slopes of water surface and along the maximum flow rate
SR TH 1 TH 2 TH 3 T4 T 5 T 6 TH 7
WD P e / TR /8 L R / 5 A/ K e/ TR /8 L e / e A/ 8 e/ TR /s e/ e R/ e/ Bt/
=g % (mes™t) % (mes™t) % (mes™t) % (mes™t) % (mes™t) % (mes™t) % (mes™1)
5 1.89 1.01 1.97 1.129 2.21  1.04 2.15  1.07 2.49  1.04 0.61 0.87 1. 39 0. 82
10 0.02 1.16 0.66 0.919 —0.72 0.71 —1.58 102 —0.80 0.91 —1.72 0.79 —2.62  0.73
15 7.25 1.25 3.99  0.908 5. 07 1. 00 5.11 1. 00 1.53  0.93 3.75 0.91 2.87 0. 82
20 14. 58 1. 36 6.58 0.897 6.04 0.94 6.36 0.89 7.12 1.01 5.88 0.89 4. 84 0. 82
25 17. 41 1.37 4.87 0.886 5. 81 0. 94 6.83 0.95 7.03 0.96 5.87 0.93 6.03 0.76
30 15. 90 1. 36 3.84 0.817 4.76 1. 20 6.18 1. 20 6. 32 1.13 3.32 1. 14 3.26 1.03
35 1.40 1.48 2.90 1.221 2.40 1.33 2.52  1.39 1.82 1.34 2.90 1.37 3. 86 1. 17
40 —5.38 155 —0.50 1.435 —3.02 1.48 —0.48 1.49 —1.38 1.46 —0.50 1.43 0. 08 1.29
45  —4.58 162 —1.38 1.502 —1.94 1.49 —1.96 1.50 —1.10 1.48 —1.38 1.50 —1.90  1.46
50 —3.16 — —1.3 — —0.8 — 0.18 — —0.38 — —0.36 —  —0.68 —
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Fig. 9 Dynamic water pressure distributions of bottom plate in different rough-strips layouts
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Fig. 10 Velocity distribution along different rough-strips layouts
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