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Anti scouring ability of suspended bars during water scouring of suspended bar stilling basin
JIANG Jiarr nan, MU Zherr wei, WEI Jing jing, NIU Tao
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)
Abstract: The suspended bars in the stilling basin can improve the energy dissipation effect of the stilling basin but are eroded
and damaged by water currents. T o study the effect of water currents on the stability of the suspended bars, we obtained the op
timal layout patterns of the single or double layer suspended bars. We conducted washout tests with the optimal layout pat
terns. At the same time, we used the RNG k~ € double equation turbulence model to do numerical simulation computation and

compared the test results. We found that when the design value of per unit width discharge go= 21.43 L/ s, the optimal layout
pattern of single layer suspended bars is 11 bars with a bar spacing of 5.5 ¢cm and a height of 10 cm. In this model, t he first bar
was scoured seriously, with its stability greatly compromised. The optimal layout pattern of double layer bars is 11 bars with a
bar spacing of 12 cm and a height of 4 cm. In this model, the first bar and the bottom layer were scoured seriously with their sta
bility greatly compromised. T he study results can be used to improve the structure of the suspended bars.
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Fig.1 Layout of single layer suspended bars in the stilling basin
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Fig.2 Layout of double layer suspended bars in the stilling basin

T B, RN T A A PR e AT A A
5%, b A B2 R, B 6 I35 em 55
em, MR n U7 AR 11 AR 1S AR, i1 il s 3k
6 v IV BE RO LA, SO A X 10 emo R PR EE
W WHHE go= 21. 43 L/s K, L i 56 I &0 %
Hvh 5545 BILE AT BRI A B 2R M, W 7t
Wi KIKIR PO Re G DL AR 1) « RATERE &
MRS, Vi it g KUK VR H 1= 31040 em, THBEFN=
74. 29% 5 3577 ML P A B 2RI, oA R A
RIS, B RO IR IRAE BT BEK IR H o (978 b
h 23, 76% , WRE R ARLIRE N O 81%, v LL1H4]
NEEAKIR H 2 10 28 AR 2 328 KTV R 2 10 AL A
JE. BT R E B E A O MR b= 35 em.
M B B B ) n= 7 W M A= 10 em A
b= 55 cm, MEcE n= 7 M5 A= 10 em W,
IKIRAEN It P IE Flaze 07K R, W e RCR AN, A
YEZ5E . FETH R ALK, )2 B & 2
SR b= 55 cm WHSEL n= 11 M A= 10
em B, 300 T BEAKIR H o B K, W e R0R
1

Tab.1 Max water depth and energy dissipation ratio in the stilling

basin with single layer suspended bars

R A M A e BOOKIR FERKE ReR
5 BN b/em n(#R) h/em Hi/em  Hylem  T(%)

T - - - 31.40 - 74.29
ai 3.5 7 10 27.07 4.33  76.07
M 3.5 11 10 27.70 3.70  76.28
HHME 3.5 15 10 28.37 3.03  76.44
HHE 5.5 7 10 26.40 5.00  76.45
it 5.5 11 10 27.65 3.75  76.45
aH 5.5 15 10 28.02 3.38  76.90
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Tab.2 Max water depth and energy dissipation

ratio in the stilling basin with double layer suspended bars

R B ME g% REE BOOUKE FRAR waex
Fe B b/ on (M) b/em H,/em  Hyem (%)

1 T - - - 31.40 - 74.29
2 "M 12 11 2 27. 84 3.56  75.74
3 Hilr 12 11 3 28.01 3.39  75.70
4 Al 12 11 4 27.55 3.85  75.62
5 it 8 11 4 27. 64 3.76  75.17
6  fM 10 11 4 27.69 3.71  75.46
7 M 12 7 4 28.01 3.39  75.32
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Fig.3 Scour of singlelayer suspended bars by water currents in the stilling basin
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Fig.4 Scour of double layer suspended bars by water currents in the stilling basin
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Fig.5 Schematic diagram of grid division
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6 ( :m/ s)

Fig. 6 Velocity distribution in the stilling basin with optimal layout of single layer suspended bars (unit: m/s)

7 ( :m/ s)
Fig.7 Velocity distribution in the stilling basin with optimal layout of double layer suspended bars (unit: m/s)

8 ( :Pa)

Fig. 8 Pressure distribution in the stilling basin with optimal layout of single layer suspended bars (unit: Pa)

9 ( :Pa)

Fig.9 Pressure distribution in the stilling basin with optimal layout of double layer suspended bars (unit: Pa)
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Tab.3(a) Pressure difference between suspended bars in single layer and double layer layouts of suspended bars /Pa
Bt
i B
15 2% 3% 45 5% 6% 7% 85
B R 397.32 61.09 49.30 8.11 4.93 14.83 4.52 0.72
R Al 703. 79 9. 66 34.02 12. 82 55.61 16.44 101. 69 45.06
\ P
E(TRERILEN
9% 10 %5 15 1245 135 14 %5 155 16 5
L A 3.90 7.26 13.29 41.45 74.72 12.21 25.71 12.58
R 198.51 7.05 126.51 5.06 70. 86 39.14 117.43 12.45
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