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Fig. 1 Schematic diagram of experimental layout

of working conditions 1 and 2
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Tab.1 Bedload transport rate in working condition 1

HOEPXT WR RWE |4 EBUXT wpm o RBUE
W OWREU, 1% q, W OBWHEU, /% 4

1 18. 64 1.42 ~( 6 23.87 2.14 0.000 981
2 19. 66 1.55  0.000 180 7 24.29 2.21 0.001 130
3 20.49 1.66 0.000 323 8 26.10 2,51 0.001 750
it 21.76 1.83  0.000 595 9 27.98 2.91 0.003 470
5 22.67 1.96  0.000 676
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Tab.2 Bedload transport rate in working condition 2

N SV o
H /<n1"L-1§f*‘> B T /%o /<kjj-b<izntl>>
1’ 0. 250 0.316 1.23X10°
2’ 0. 260 0.350 0.000 136
3’ 0.279 0. 425 0.000 982
4’ 0.286 0.458 0.001 450
5' 0. 309 0.558 0.002 750
6’ 0.333 0. 666 0.003 900
7' 0. 357 0.783 0. 006 250
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Tab.3 Calculation ofshields number and sand transport
intensity of the compound bed form

4l YK MNEE SR WK FROER e, WDE

WOBWEU, U/U. #¥e #Ke, ¥¥e, 6 Ko,

1 18.64 1.00 0.225 0.154 0.071  0.684 ~0

19. 66 1.05 0. 246 0.171 0.075  0.696 0.002 27
20. 49 1.10 0. 263 0.185 0.078  0.705 0.004 08
21.76 1.17 0.291 0. 208 0.083  0.717 0.007 51
22.67 1.22 0. 311 0.225 0.086  0.726 0.008 53
23.87 1.28 0. 340 0. 249 0.091  0.735 0.012 40
24.29 1.30 0. 350 0.258 0.092  0.737 0.014 30
26.10 1.40 0. 398 0. 297 0.101  0.746 0.022 10
27.98 1.50 0. 461 0. 340 0.121  0.738 0.043 70
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Tab.4 Calculation of shields number and sand transport

© o~ o w1 = W Do

intensity of single sand dune bed form

Kk i 78 FERCR R R v o g
/Cem s D) U/U, p% /4G (o
1’ 25.00 1.05 0.038 2 0.000 155
2’ 26. 00 1.10 0.042 2 0.001 720
3’ 27.90 1.17 0.051 3 0.012 400
4’ 28. 60 1.20 0.055 3 0. 018 300
5' 30. 90 1.30 0.067 4 0. 034 600
6' 33.30 1.40 0.080 5 0.049 300
7' 35.70 1.50 0.094 5 0.078 900
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Fig.2 Scatter point of sediment transport intensity

and water flow parameters
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Fig.3 Comparison of measured and theoretical
values of bedload transport
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Study on Sediment Transport Characteristics of Compound Bed Form

Combined of Unsubmerged Rigid Vegetation and Sand Dunes

YE Zhi-heng', TANG Li-mo’, NI Pei-tong' s MIAO Qing'
(1. Guangdong Research Institute of Water Resources and Hydropower, Guangzhou 510610, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: The bedload sediment transport in the compound channel is affected by the presence of emergent rigid veg-
etation, and there were few studies available on this topic. The laboratory experiments and theoretical analysis were used
to investigate the effect of emergent rigid vegetation in parallel arrangement on the threshold Shields number and the bed-
load transport intensity. The results show that the presence of emergent rigid vegetation in parallel arrangement increased
the threshold Shields Number by 97. 2% , and the bedload transport intensity reduced by more than 80%. The modified En-
gelund Formula that was applicable to the emergent rigid vegetation in parallel arrangement conditions was developed to calculate
the bedload transport intensity. The formula was shown to have a high accuracy by applying it to the other studies.

Key words: sand ripple; unsubmerged rigid vegetation; composite bed surface; bedload sediment; transport characteristics
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Research on Pump Failure Water Hammer Protection of Air Cushion

Surge Chamber and One-way Surge Tank

ZHAO Li-yang' ,FENG Meng-xue’,LI Hao’, YU Xiao-dong'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. China Water Resources Pearl River Planning, Surveying & Designing Co. , Ltd. , Guangzhou 510611, China;
3. Jilin Water Conservancy and Hydropower Survey and Design Institute, Changchun 130021, China)

Abstract: For the pressurized water supply project of a long distance, large flow and high lift pumping station, the
pump trip was simulated. Combined with the characteristics of the engineering terrain, the combined protection method
of air-cushion surge chamber and one-way surge tank was proposed. And then the sensitivity analysis of the closing rule
of the valve after the pump and the throttle orifice of the surge chamber was carried out according to the requirements of
pipeline pressure control. The results show that the air cushion surge chamber could effectively protect the water hammer
of the pump trip and the water hammer of valve shutdown caused by the rapid closure of the pump valve. The one-way
surge tank solved the problem of local high pressure caused by the continuous water refill of the air cushion surge cham-
ber. and protected the safety of the high point pipe section. The combined protection scheme could significantly reduce
the volume of air cushion surge chamber and saved the engineering cost. In addition, the closing rule of the pump valve
and the throttle orifice area of the air cushion surge chamber has a great impact on the water hammer pressure of the pipe-
line. Too fast valve closing or too large throttle orifice area will lead to the positive pressure of the pipeline exceeding the
standard. Too slow valve closing or too small throttle orifice area will lead to large negative pressure in the pipeline. The
specific project needs to be optimized in combination with transition process simulation. For this project, after simulation
and optimization, the diameter of the throttle orifice was 0. 8m, and the valve of the pump was closed by 5s straight line,
and the results met the requirements of regulation guarantee calculation.

Key words: long distance water supply project; transition process; pump trip; water hammer protection; air cushion
surge chamber





