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ABSTRACT 

 

Sediment flushing has been reported as an efficient measure for reservoir desiltation. However, the efficiency of 

flushing varies depending on factors such as bed material, initial water head and capacity of dam outlets. This 

study aims to assess the influence of the initial water head and of the sediment size on the flushing efficiency. 

Efficiency is defined as the ratio between the volume of sediments evacuated to that of water released. For that 

purpose, 60 laboratory experiments were conducted in a rectangular flume. Ten pairs hs – hw were tested for two 

different reservoir volumes and for three sands, so-called fine, medium and coarse. hs and hw stand for the initial 

sediment and water elevations, respectively. Measurements consisted in lateral videos to characterize the 

evolution of the water and bed surfaces during the experiments. The flushing efficiency decrease as hs decreases 

and as hw and Vw increase, irrespective of the sediment size. 
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1 INTRODUCTION  

Sedimentation in reservoirs is a major issue for dam operators and owners. The accumulation of sediments in 
reservoirs progressively reduces their storage capacity, it alters the sediment balance of the river and, in 
extreme circumstances, it may block totally or partially the operational structures of the dam (water intakes and 
bottom outlets) (Annandale et al. 2016, Fan et al. 1992). To prevent and mitigate these negative effects, several 
techniques can be used to evacuate sediments from reservoirs thought with very different efficiency (Fan et al. 
1992). 

This study focuses in the sediment flushing technique, which consists in evacuating sediments from the 
reservoir by emptying it through the bottom outlets. Flushing has been reported as one of the most efficient 
techniques for reservoir desiltation (Atkinson 1996, Fan et al. 1992), though the efficiency of flushing varies 
significantly depending on factors such as the geometry of the reservoir, the initial water head, and the sediment 
properties (Atkinson 1996, Fan et al. 1992). In this context, this study aims to assess the efficiency of sediment 
flushing for varying initial conditions and for different sediment mixtures. Efficiency is herein defined as the ratio 
between the volume of sediment evacuated to that of the water released (η = Vs / Vw). The study is based on 
the analysis of the results obtained from 60 experiments, conducted in the Hydraulic Laboratory of Universidad 
Politécnica de Cartagena, Spain.  

 
2 METHODS 

The experiments were conducted in a 12.5 m long and 0.30 m wide horizontal rectangular glass flume. To 

enforce critical flow at the downstream end of the channel, the bottom was elevated 0.15 m along 6 m from the 

downstream end. Upstream, the flume is equipped with a sluice gate to control the volume of water stored. 

Downstream, the channel is equipped with a 0.30 m wide tilting gate that allows a sudden opening, and with a 

sediment trap to collect the sediments evacuated during the experiments. Figure 1 shows a sketch of the 

experimental facility.  
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Figure 1. Sketch of the experimental facility (not to scale). 

In this experimental setup, three different sands, so called fine (d50
 = 0.39 mm), medium (d50

 = 0.80 mm) and 

coarse (d50
 = 1.54 mm), were tested. For each sand, 20 experiments were run by covering 10 values of the ratio 

hw
 / hs (from 1.25 to 5.00) and 2 values of L (6.00 m and 12.05 m). hw and hs stand for the initial water head and 

for the initial sediment height, respectively. The measurements consisted of: i) Lateral videos to characterize 

the evolution of the bed and water surfaces during the experiments. ii) Discrete monitoring of the water surface 

by means of ultrasonic limnimeters. iii) Weighing of the sediment evacuated during the experiments. 

 
3 RESULTS 
 

The results show a good correlation between the flushing efficiency and the parameters hw · hs
-1 and Vw

1/3· hs
-1, 

which represent the initial potential energy of the reservoir and its inertia, respectively.  Figure 2 illustrates that 

the efficiency decreases as the initial potential energy and the inertia of the reservoir increase, irrespective of 

the sediment size. 

a) 

 

b) 

 

Figure 2. Flushing efficiency for different sands and for varying values of: a) hw· hs
-1, and b) Vw

1/3· hs
-1 

 

4 CONCLUDING REMARKS 

Within the range of values adopted in this study, the influence of variables such as the initial height of sediment 
and the initial water head on the efficiency of flushing is significant, in comparison to the negligible influence of 
the sediment size. 
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