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Fig. 1 Model test setup diagram
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Fig.2 Structural optimization diagram
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Fig. 3 Survey point layout
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Tab.1 Test plan

R DR VTR A% 71 M e < S L s S VTR LA 2 W < 2L
ZW Q(mesH FE/M|IE A Q(m'+s ) FE/m
1 1 20 0.7 2 7 20 0.7
2 0.9 8 0.9
3 1.1 9 1.1
4 40 0.7 10 40 0.7
5 0.9 1 0.9
6 1.1 12 1.1
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Tab.2 Velocity comparison between model test and

numerical simulation results

Wi B iR/ (me s BB/ (me s HIXERE/ %

Al 0.70 0.71 1.43
A3 0.62 0.57 8.06
A5 0.54 0.51 5.55
A7 0.49 0.45 8.16
A9 0.44 0.40 9.09
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Fig. 4 Drawing of sedimentation basin
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Fig. 5 Velocity variation diagram of S-shaped structure
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Fig. 6 Sedimentation pond velocity cloud map
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Research on Optimization of S-type Sand Collection

Culvert Structure of Sedimentation Basin

HE Yan-li'?,MU Zhen-wei'*
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Key Laboratory of Water Conservancy Engineering Safety and Water Disaster Prevention, Urumgi 830052, China)
Abstract: sedimentation basin is one of the important water conservancy facilities to reduce the sand content of water
flow in agricultural irrigation projects, which plays an important role in reducing the sand content of water flow and im-
proving the utilization rate of water flow. In order to improve the efficiency of sand sedimentation basin discharge. a line-
ar sand collection culvert structure was designed based on the S-type structure of the sedimentation basin in the Weigan
River dry canal. The hydraulic characteristics of the S-type and linear sand collection culvert water flow were clarified by
combining the experimental results of prototype observation with physical model tests and numerical simulations. The ex-
perimental results show that Fluent software can effectively simulate the operation process of local sand traps; Due to the
low flow velocity at the end of the S-type sand trap, the sediment accumulation in the sand trap is caused, while the linear
structure effectively increases the overall flow velocity in the sand trap, and the flow velocity in the corridor at the end of
the sand trap is increased from 0 m/s to 0.4 m/s-0.7 m/s, thus improving the sand discharge efficiency of the sand trap.
This study can provide scientific basis and technical support for optimizing the structure of the sand sink and improving
the sand discharge efficiency of the sedimentation basin.

Key words: sedimentation basin; box-type set sand culvert; numerical simulation; hydraulic characteristics





