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Figure 1. The Shematic of the burrowing-type hydrosuction method functionality
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Figure 9. The time series of output concentration
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Abstract:
The purpose of constructing and using a dam reservoir is storage and conservation of water. Sedimentation
declines this object and can arise many problems such as reduction in capacity for flow regulation, reservoir
lifetime and flood control volume, blocking intakes in reservoirs and damage of tunnels and turbines, and
many other types of sediment-related problems can occur both upstream and downstream of dams. Several
techniques have been proposed to prevent entrance of sediment to the reservoirs and removing deposited
sediment from reservoirs. However, actual observations of world reservoirs sedimentation rates have
revealed that the problem still remains. The “burrowing-type sediment removal suction pipe method” is
widely considered among the new methods introduced in the last decade. This study investigated the suction
pipe geometrical and mechanical characteristics on the efficiency of the burrowing-type sediment removal
suction pipe method. The the suction pipe geometrical and mechanical characteristics of this experimental
study includes the bottom holes spacing ratio and suction pipe bends part’s density. The suction pipe with
different density at its bend part, used as a new technique conserving distance between bottom holes and
sediment. The average concentration of suction flow during the experiment time known as the efficiency of
the Hydrosuction sediment removal method. In this research, A series of experiments are carried out to
reveal the effect of the bottom holes spacing and density of suction pipe bend part of the Hydrosuction
method efficiency. The suction pipe used in this research is a flexible PVC pipe with an internal diameter of
61 mm. The ratio of bottom hole diameter to pipe diameter is 0.25, and the spacing ratio between bottom
holes varies from 0.5 to 1. This study, also, used a layout of holes that the bottom holes extended both the
upstream and downstream of the pipe bend part. This research also investigates the time series of suction
flow concentration and suction cone volume. The results showed that the decrease of the bottom holes
spacing ratio from 1 to 0.5 increases the efficiency of the method and the suction flow has its maximum
average concentration (efficiency) at spacing ratio 2, with an amount of 1.58 %. Also, the density of pipe
bend part has a remarkable effect on Hydrosuction method efficiency. Examination of pipe bend part density
showed tha, with the increase of density of bend part from 1.77 to 2.16, the efficiency increases and it
decreases just the pipe bend part density’s dimensionless parameter have greater value than 2.16. Suction
flow concentration showed that, mostly, the maximum concentration occurs at the beginning of the test and
then the concentration curve has an ascending branch, a maximum point and descending branch,
respectively. After commencing the test, the suction flow concentration has a rapidly increasing trend untill
the pipe reaches to the level of reservoir bottom, then the concentration decreases gradually. VVolume ratio of
flushing cone to sediment filled under suction pipe location has its maximum value at holes spacing ratio of
2 that its value, in this research, reaches to 5.

Keywords: Reservoirs sedimentation,sediment removal, hydrosuction, suction pipe, efficiency.
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