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The Impact of Pipe Inclination on Sediment Deposition at the
Sedimentation Basin in the Yellow River
ZHA Yingdong >4, HOU Peng?, LIU Zeyuan?, WANG Keyuan?, LI Yunkai?, WANG Chunxia'”
(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China;

2. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract: [Objective] This paper aims to study the optimal layout of inclined pipes in sedimentation basins in
attempts to improve sediment removal efficiency in the Yellow River. [Method] Three different layouts of inclined
pipes were compared: a single layer (Fs), and two double-layer layouts (Fvl, Fv2), in a gravity-operated
sedimentation basin. Sediment distribution of three typical particle sizes in the upstream (Su), middle stream (Sm),
and downstream (Sd) was measured. Sediment tests were conducted under a low (Qq) and a high (Qs) flow rate to
compare the impact of pipe inclination on sedimentation in the three layouts. [Result] The large granular sediment
settled prior to entering the inclined pipes, while the fine particle sediment (<75 pm) was effectively captured by the
inclined pipe. These resulted in an outlet sediment content of 0.342~1.354 kg/m® and a sand content of 0~0.018
kg/m®. Among the different inclined pipe layouts, Fv2 exhibited the lowest sediment and related sand, silt, and clay
content at the outlet, followed by Fvl and Fs. The Fv2 effectively controlled the outlet sediment content at
0.342~0.991 kg/m®, showing a reduction of 10.01%~20.95% and 26.82%~38.83%, compared to Fvl and Fs,
respectively. Furthermore, different Yellow River sections showed variations in sediment content, with the Su section
exhibiting the lowest sediment and related sand, silt, and clay content. [Conclusion] The sediment treatment
capacity varied significantly among the three inclined pipe layouts for different Yellow River sediments (P<0.05).
The V-shaped inclined pipe layout was superior to the conventional layout, with the Fv2 (inclination angles of 60°
and 459 being most effective.
Key words: Yellow River sediment; sediment basin; inclined pipe; inclined pipe layout form
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Optimizing the Materials for U-shaped Channel in Solidified Soda-saline Soils
LI Ming*?, GAO Jinhua**", ZHANG Hao"?, SUN Fangcheng®, GAO Yinzhe*
(1. Changchun Institute of Technology College of Water Conservancy and Environmental Engineering, Changchun 130012, China;
2. Jilin Province Water Engineering Safety and Disaster Prevention Engineering Laboratory, Changchun 130012, China;
3. Jilin Songyuan Irrigation Area Engineering Construction Co., Ltd., Songyuan 138000, China;
4. Jilin Baishan Powerplant of Song Huajiang Hydropower Co., Ltd., Huadian 132403, China)

Abstract: [Objective] Saline soil needs reinforcement in constructing channels. The objective of this paper is to
investigate the engineering characteristics of a new material used to reinforce saline soil to resolve issues such as
dissolution, erosion and water wastage in west Jilin province. [Method] A house-made frost-crack resistant agent
was used in the study. It was mixed with the soil at ratios ranging from 20% to 45%, with soil water content varying
from 14% to 20%. The hydraulic and mechanical properties of each sample were measured using unconfined
compressive strength test, freeze-thaw test, and permeability test, from which we determined the optimal mixing
ratio. The ABAQUS software was then used to analyze the stress and displacement of a 2 m U-shaped channel under
different operating conditions. [Result] The optimal material ratio was 40% with the soil moisture being 16%. Its
strength was 14.91 MPa at the optimal age of 28 days. The specimens lost less than 5% of its quality after
undergoing more than 200 indoor freeze-thaw cycles; its hydraulic conductivity was 1x107 cm/s. The numerical
simulations revealed that the 2 m U-shaped channel experienced a maximum principal stress of 87.4 kPa and
maximum displacement of 0.08 mm under a two-point lifting of the bottom force. Under full water operating
conditions, the maximum principal stress was 94.32 kPa, and the maximum displacement was 2.85 mm. Considering
the effect of frost heave, the maximum principal stress was 312 kPa, and the maximum displacement was 17 mm.
[ Conclusion] Under the test conditions, the optimal agent ratio was 40%. This ratio reduced the displacement
deformation of the U-shaped channel and improved its stability. These findings provide guidance for constructing
U-shaped channels in saline soils in western Jilin province and regions with similar environments.
Key words: saline soil solidification; U-shaped channel; material optimization; numerical simulation
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