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Abstract: Sediment problem is the key factor that restricts the development of pipeline water conve-
yance irrigation engineering in Yellow River irrigation districts. In order to solve this problem, it is
necessary to reasonably determine a critical non-silting velocity of water conveyance pipelines in Yellow
River irrigation districts. In doing so, a series of experiments on muddy water transport in pipelines
were carried out by using four kinds of size of pipe diameter and six groups of sediment concentrations
which were mixtures of water and various sand contents. Then influences of sand density, particle size,
sediment concentration and pipe diameter on the critical non-silting velocity were analyzed. The results
showed that as the pipe diameter and sand density remain unchanged, the critical non-silting velocity is
increased with increasing sediment concentration. If the sediment concentration and sand density are
kept constant, then the critical velocity is increased with increasing pipe diameter. The influence of
sand density and particle size on the critical non-silting velocity is also very obvious, especially for the
sand particles with a size close to the upper limit of sand particle size (dq, or dys) , which often deposit

in the bottom of a pipe initially. Further, an empirical formula for calculating the critical non-silting
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velocity was established based on the sediment suspension efficiency coefficient and the suspended se-

diment energy dissipation principal. The sediment suspension efficiency coefficient has been determined

by the experimental data. It was confirmed that the maximum error is 2. 958% between the predicted

critical velocity and experimental one.

Key words: Yellow River irrigation ; critical non-silting velocity ;muddy water ; influencing factor;

water delivery in pipeline ; calculation method
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Tab.1 Measured critical non-silting velocity of
muddy water pipeline m/s

Sy/%

D/mm
2.65 4.18 5.46 6.58 8.23 10. 59

90 0.657 0.710 0.733 0.757 0.779 0. 805
110 0.681 0.734 0.764 0.785  0.810 0. 842
140 0.706  0.747 0.782 0.802 0.836 0. 884
160 0.707 0.759 0.807 0.826  0.859 0.907
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Fig.1  Correlation curves of critical non-silting velocity to
sediment concentration
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Fig.2  Correlation curves of critical non-silting velocity to

diameter of pipe
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Tab.2 Comparison of measured and predicted critical
non-silting velocity

D/mm  Sy/% Sy/% ugy/(mes") u/(m-s7h) 8/ %

2.65 1. 00 0. 685 0. 706 2.958
4.18 1.58 0.747 0.747 -0.004
5.46 2.06 0. 786 0.782 -0.554
140
6.58 2.48 0.814 0. 802 —1.558
8.23 3. 11 0. 848 0. 836 -1.479
10.59 3.40 0. 886 0. 884 -0.172
2.65 1. 00 0.702 0.707 0. 654
4.18 1.58 0.771 0.759 -1.568
5.46 2.06 0.814 0. 807 -0. 857
160
6.58 2.48 0. 845 0. 826 -2.253
8.23 3. 11 0. 881 0. 859 -2.614
10.59 3.40 0.922 0.907 -1.636
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