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a. Schematic diagram; b. photograph of the actual object
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Experimental study on the effects of salinity and sediment concentration on
the settling velocity of fine-grained sediments in still water

Lu Bingxuan', Huang Rui', Chen Zhong?, Zhang Jiabao', Zhang Wei'

(1. State Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210024, China; 2. China Communications Shanghai
Navigation Survey and Design Institute Co., Ltd., Shanghai 200120, China)

Abstract: Settling velocity is a key parameter in the dynamic characteristics of fine-grained cohesive sediments,
holding significant importance for understanding the movement patterns of fine sediments and predicting the evolu-
tion of scour and fill in port channels. Due to their small particle size, large specific surface area, and tendency for
flocculation between particles, the settling velocity of fine-grained cohesive sediments is influenced by multiple
factors, with salinity and sediment concentration exerting particularly significant effects. Using in situ sediment
samples collected from the Jiaxing Port channel, 42 sets of hydrostatic settling velocity tests were conducted in a
sedimentation tank. These tests covered a salinity range of 0—15 %o and a sediment concentration range of 1—
20 kg/m’, examining the combined effects of varying salinity and sediment concentration. The results indicate that
when salinity is below 7-9%o, settling velocity increases gradually with rising salinity; beyond this range, settling
velocity gradually decreased and stabilised with further salinity increases. For sediment concentrations below 8—
10 kg/m?, velocity increased with concentration; above this threshold, velocity progressively decreased. Further-
more, compared to the influence of individual factors, salinity and sediment concentration exhibit synergistic ef-
fects, with their combined impact exerting a greater influence on sedimentation velocity. A comparative analysis
was conducted on the effects of salinity and sediment concentration on sedimentation velocity under varying condi-
tions. A formula for the hydrostatic sedimentation velocity of fine-grained sediments under different salinity and
sediment concentration conditions was established through fitting, and validated against previous research findings.
These results may provide relevant reference for studies on sediment transport patterns within the Jiaxing Port

channel.

Key words: fine-grained sediment; settling velocity; salinity; sediment concentration; settling column


https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.3963/j.issn.2095-3844.2007.06.034
https://doi.org/10.1016/j.marpolbul.2009.12.012
https://doi.org/10.1016/j.marpolbul.2009.12.012
https://doi.org/10.1016/j.marpolbul.2009.12.012

	1 引言
	2 试验材料
	2.1 试验泥沙
	2.2 试验设备

	3 试验方法
	3.1 试验方法
	3.2 泥沙沉速计算方法

	4 试验结果分析
	4.1 盐度对细颗粒泥沙沉速的影响
	4.2 泥沙浓度对细颗粒泥沙沉速的影响

	5 盐度和泥沙浓度对细颗粒泥沙静水沉速影响规律分析
	5.1 试验结果验证
	5.2 盐度和泥沙浓度的共同作用
	5.3 盐度和泥沙浓度共同影响下的沉速公式

	6 结论
	参考文献

