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ABSTRACT

position as a protective approach and reducing
density of the sediment composition has been
bers 4 and 6 and three types of sands with average

scour downstream of a submerged horizontal jet by reaching the
investigated experimentally. Experiments were conducted for

flume with a width and depth of 80 cm and a length of 10 m. In ordefipo achieve maximum density, natural clay was used with
e scour hole dimensions with the finest grain size (S1)
depth, dune height, and scour hole volume decrease by
th the same average diameter but different grain size
distribution, it was observed that particle non-uniforiy m density conditions has a significant effect on scour hole
dimensions. The results showed that for the S2 grain Froude number of 4, the scour hole dimensions reach their lowest
value by adding 10% clay. While for the S3 grajn size, byZ@fiing 5% clay to the mixture, the hole dimensions reach zero.
Keywords: Local scouring, Se@entary bed co bmerged horizontal jet, Clay content.
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reach zero at a Froude number of 4, and at a Froude
37%, 50.8%, and 56.25%, respectively. Also, for
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Extended Abstract

Effect of clay content on local scouring downstream of a submerged horizontal jet at maximum bed
compaction

Introduction

Previous studies have demonstrated that the application of clay in sediment mixtures may reduce scour downstream
of hydraulic structures such as bridge piers and stilling ponds. In addition, the addition of clay to sediment mixtures
increases the dry specific density of the soil, improves its compaction, and increases its mechanical strength, which is
of great importance in the design of foundations, embankments, and geotechnical structures. H

not been addressed in any laboratory study to date. For this purpose, in this research, a
bring three non-cohesive sediments to the maximum dry specific gravity, ed by adding
different clay contents to the sediment mixtures.

Methodology

Experimental tests were conducted in a laboratory flume ﬁ
length, 0.8 m width and a depth of 0.6 m. Walls and botto
respectively, and slope was set to zero. For modeling mentation basin was built with a depth
of 11.6 cm, length of 1 m and a width equal to the flume sands (S1 and S2) and one non-uniform
sand (S3) were used. According to ASTM-D6913, sieve analygi onducted on the samples to obtain gradation
curve of the sediments. In addition, the Hydrometer Ana' one based on ASTM-D7928 for used clays as
cohesive particles.

Results and Discussion

For sand S1 and Froude number 4, the scougho
compaction of 100% and for 5% clay, the sc
Interestingly, no measurable scour was ol§served in

imensiop@fecrease with increasing clay content. So that at bed
dg@th decreased by 59% compared to the control experiment.
sedimentary bed at 100% density and for 10 and 15% clay
6, the scour hole dimensions decrease with increasing clay
contents. So that a‘e‘:ompac of 1009 or 5% clay, the scour depth decreased by 37% compared to the
control experiment. F‘sand 2 wi oude number 4 and with increasing clay content, the hole dimensions did not

the control ex . nd S3 at bed compaction of 100% and Froude number 4, no measurable scour was
observed in the sedi bed. For experiments with Froude number 6, the scour hole dimensions decrease with
increasing clay con o that at 100% density and 5% clay, the scour depth has decreased by 57% compared to the
control e

Conclusions

Within the experimental conditions of this study (sediments with a diameter of less than about 2 mm and a
maximum Froude number of 6), the optimal clay ratio in the sediment mixture is between 10 and 15 percent, and with
this ratio, bed protection is appropriately achieved. Of course, each type of cohesive sediment has its own behavior
that should be considered in future research.

Therefore, clay, as a low-cost, effective and environmentally friendly approach, plays a key role in increasing bed
resistance and reducing the dimensions of the scour hole downstream of hydraulic structures by increasing the
adhesion and stabilization of the sedimentary bed. It can be used as an alternative or complement to traditional scour
control methods.
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