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ABSTRACT

Introduction

Today, the most serious risk for the early death of dams is the risk of sedimentation of their reservoirs. Among the conventional methods in the
field of sediment management in reservoirs of dams, we can refer to damming, construction of short dams upstream, dredging and flushing.
Since flushing is one of the most important and cheapest methods of recovering the lost volume of the tank, therefore, the investigation of this
phenomenon and the investigation of various parameters on it, as well as the investigation of its feasibility, have been of interest to researchers
and engineers. Hydraulic sediment washing is called a method in which by opening the lower drains of the bottom or a lower number, it is used
to cause erosion of erodible sediments that have already been deposited inside the tank, this method is done in two ways:

1- Free hydraulic sediment washing, in this method, the water level of the tank is lowered by the bottom dischargers until the river flow takes
place in the tank.

2-Hydraulic sediment washing under pressure, in this method, during sediment washing, the lower drains of the dam are usually opened for a
certain period of time.

Methodology

To check the mentioned parameters in this research, a physical model with a length of 1 meter, a width of 1 meter and a height of 1.10 meters
and by performing various tests using 2 water heights inside the tank, 3 water heights inside the pond and with 3 types of sediment granulation
(in total 81 experiments) were investigated and studied. In the research process, after data collection, the next step involves data analysis. Data
analysis is not only in a statistical way and there are many researches that lack statistical aspects and mainly rely on documents and rational
perception and analysis. Such research also follows the complete process of scientific research and has an analysis stage. Therefore, analysis is
generally of two types: quantitative analysis and qualitative analysis.

Some have classified quantitative analysis into descriptive analysis and explanatory (causal) analysis. At the level of descriptive quantitative
analysis, the distribution of experimental data of each of the independent and dependent variables is expressed through appropriate statistical
indicators.

At the level of explanatory analysis, we are dealing with causal analysis, and the causal relationship between variables is sought. Qualitative
analysis can be done at three levels: description, explanation and interpretation. In carrying out the model tests, various options that are desired
by the designer are studied and the values of scour holes are measured in each of them.

In fact, the experiments were carried out both quantitatively and qualitatively, and when necessary, photographs were taken of the steps. Each
test was recorded in order to obtain more accurate results.

In order to process the results easily and quickly, it is better that the process and steps of measurement are the same for all experiments and in
a repetitive manner, so that while increasing the speed of the measurement, the error can be reduced as much as possible.

Results and discussion
The results of this research show that in sediment washing under pressure, when the lower discharger returns for sediment washing, a sediment
washing cone is formed in front of it. The dimensions of the formed sediment washing cone depend on the discharge from the lower discharger,
the height of the water inside the tank and the diameter of the sediments accumulated inside the tank, so that the measurement results show that
in order to keep the height of submerged water constant, the height of water inside the tank increases.

It increases the volume and length of the sediment washing cone. Also, for a fixed height of water inside the tank, increasing the height of
submerged water causes an increase in the volume and length of the sediment washing cone.

Conclusions

In general, it can be concluded that in this research, there was a trend in drawing tables and graphs that can be used for analysis, similar research,
for observation and quick conclusions, And with the increase of Ds,, the amount of sediment washing decreases.

The amount of water height h2/h1 has a direct relationship with the amount of sediment washing. The height of the water upstream is directly
proportional to the amount of sediment discharge, and the reason for this is the high output flow and ultimately the increase in kinetic energy.
In this research, it was found that the amount of sediment washing has a more direct relationship with Ds, than with the PI of the material. For
this purpose, it is recommended to the operators, when the tank is full and the flow is submerged, the amount of sediment washing is quantitatively
higher than when the water level is at lower levels. Better sediment washing, sediment washing operation should be done. If the flow is supposed
to be submerged, the best flushing is done when the water level downstream is at the lowest level.
As mentioned, sediment washing usually causes water wastage, so for better sediment washing, first, past research on this matter should be used
and then action should be taken. The results showed that with a 50% increase in the height of the water inside the tank for the constant water
height inside the pond, the scour rate will also increase by approximately 50%. Also, for a 66% increase in the height of the water in the pond,
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the amount of scour decreased by approximately 19% in the half-full state of the reservoir and 35% in the full-filled state. This increase and
decrease were observed for all three soil samples used in the experiments.
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