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Abstract : In order to explore the variation law of sediment content and vertical distribution law of sus-
pended sediment along the sand-carrying flow of the Yellow River Diversion Irrigation Project, deduce
the critical non silting velocity of harmful sediment suspension in the first project was calculated. The
measures and methods to reduce the introduction of harmful sediment were elucidated, so as to improve
the utilization efficiency of water transportation and distribution. Taking Zuncun Irrigation District in

Shanxi Province as the main research object, the sediment content and settling velocity were analyzed
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by monitoring the water samples of the Yellow River which taken from May to July 2019 , the data of

HEREDLOR R4t 5540 %

working conditions, section velocity, water depth and water surface width. The particle size gradation
was analyzed by using the Malvern Mastersizer 3000 instrument. The formulas of sand-carrying capacity
and uplifting velocity applied to the first junction of Zuncun Irrigation District were modified. The re-
sults show that there is a positive correlation between sediment content and inflow conditions. The sedi-
ment particle size of the Yellow River sediment in Zuncun Irrigation District is mainly 0.006-0.200
mm. The siltation in Zuncun Irrigation District is closely related to the velocity and particle size of the
Yellow River estuary. It is suggested to increase the water delivery distance of the Yellow River estuary
before the pump, control the flow rate at about 0.30 m/s, and clear the silt at the inlet. The main
channel is scoured regularly at a flow velocity that larger than 2.06 m/s. In actual operation, the wor-
king condition of single unit should be controlled at about 7.50 m’/s to reduce the introduction of

harmful sediment. The flow velocity in the main channel should be controlled at about 0.42 m/s to

achieve the highest water delivery and distribution efficiency.

Key words: first hub ;transport characteristics ;sediment carrying capacity ; critical velocity ;

sediment suspension velocity ; suspended sediment; particle grain
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Tab.2 Inflow scheme and sediment content
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Q/(m? - s71) 7.60  19.90 880 655  6.60  13.00
Cy/ (kg - m™3) 1.58 262 088 053 045 3.03
Cy/ (kg - m™) 3.23 2.53 1.18 1.00 0.81 7.54

Cyony/(kg-m™) 275 202 173 1.08  2.00 5.16
Cy/ (kg - m™) 0.64 223 1.66 1.58 1.10 4.29
C./(kg-m™) 2.05 235 136 1.05 108 5.00
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Fig.3 Variation of cross section sediment content
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Fig.4 Median particle size grading for different sections and different depths
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Tab.3 Correlation analysis between measured
and calculated values of sediment carrying

capacity
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Tab.4 Sedimentation rate and starting rate of sediment

v/(m+s7)
D/mm ®/ (1073 m+s7!)
H=1.0m H=15m H=2.0m

0.004 0.014 1.49 1.62 1.72
0.015 0.202 0.78 0.85 0.90
0.025 0.561 0.62 0.67 0.71
0.050 2.250 0.47 0.51 0.54
0.062 3.450 0.44 0.48 0.51
0.350 5.710 0.47 0.51 0.54
0.500 10.460 0.52 0.57 0.60
1.500 52.190 0.77 0.83 0.88
2.000 75.360 0.85 0.92 0.98
3.500 271.000 1.05 1.14 1.21
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Tab.5 Correlation analysis between velocity cal-
culation and measured value

4 KIRINREL B YN
AR 0.632 ** 0.767 **
T 0.001 600 0.000 031

Ve wx JRLE 0.01 AT OB % A Ge i35 X
W S A v, 1 B AR &L, THEE v, 1E R
R AR fE 2 45 T [ —Aebrdlt, Qi 7 s, Y ek
KT 0.3 /s i, TH5AE o, /NTSEE v, 5 2058
T0.3 m/s B, AR K T 52
070 © FARHENARHIAL

— WAL
0.6F — y=x
0.5 | 770443 13,572
% R>=0.477 89 °
£ 04+

:"043.
02F o

04 05 06 07
V/(m-s)

B 7 S S fEA e R

Fig.7 Fitting relationship between calculated velocity
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