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Production and Experimental Investigation of Artificial Cohesive Sedi-
ments

Cohesive sediments have a complex erosion behavior due to various physical and
chemical factors that affect their cohesiveness. Moreover, biological factors, in form of adhe-
sion, are often associated with these cohesive sediments in nature and also influence the
stability. The physical factors are generally governed by the effect of chemical interactions at
the surface of cohesive sediments. These surface forces, arise due to a large specific sur-
face area of the mud (silt and clay) dominated cohesive sediments, which in turn leads to the
formation of inter-particle chemical bonds. These chemical interactions increase the overall
stability and affect the erosion behavior. Therefore, it is crucial to analyze the erosion behav-
ior of cohesive sediments in the laboratory under defined conditions.

To address this, a method to produce homogeneous artificial sediment mixture is de-
veloped. This facilitates a need to carry out comparable studies on erosion and transport
behaviour of produced cohesive sediments by varying single physical factors associated with
them. Bulk density profiles along with particle size distributions help in establishing the ho-
mogeneity of the produced sediment mixture. A composition of 65\% sand and 35\% mud
content with an associated water content of 25\% by dry weight is selected to produce ho-
mogeneous artificial sediment cores with cohesive properties. Installation of consolidation
effects to resemble natural pressure conditions, are developed before testing the erosion
stability of the sediment mixture in an erosion flume (SETEG). An increase in erosion stability
is observed for the sediment mixture with clay content of 11\% as compared to the mixture
with 5\% clay content. A similar trend for measured erosion rates and critical shear stress is
observed for each layer of different cores with similar composition. In conclusion, the method
presented and applied in this study, can be used in future to investigate the influence of sin-
gle physical parameters on the erosion and transport behavior of cohesive sediments.
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