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Introduction

Sediment control is one of the issues of paramount importance in designing irrigation networks and
water supply facilities. The most important methods of erosion and sedimentation management and
control include basin management, sediment trap management in upstream, and sediment trap source
management out of the river. Jafari et al. (2019) investigated the effect of submerged vanes and their
dimensions on the bed load transport in the widened part of the river using a laboratory model. The
results showed that by increasing the dimensions of submerged vanes, the speed of the bed load
transport decreased, and as a result the performance of vanes improved. In a similar research strand,
the present study evaluated the effect of obstacle installation and its size in the widened part of the
river on the bed load transport using a laboratory model.

Methodology

Using a dimensional analysis of the effective variables in the widened part of the river and installing
obstacles, this study identified the influential parameters on the bed load transport. Some experiments
were then carried out by simulating the widened conditions of the river in a laboratory canal. Then, a
witness experiment was carried out in the widened part of the river without the presence of an obstacle.
This was followed by 21 experiments in the widened parts of the river by installing an obstacle. Linear
obstacle arrangement in the basin was then performed in 5 rows and 3 columns and it was considered
constant for all experiments. Moreover, the discharge rate and depth, according to the initial
experiments and the amount and manner of sediment movement, were constant for all experiments and
equal to 10 liters per second and 0.16 meters, respectively. In order to examine the effect of the obstacle
size, 15 obstacles with 0.04 meter height (hs), different width (Wy) and length (Ls) with 0/02, 0/03,
0/04 and 0.05 meters were installed and tested. At the end of the performance, the main section (i.e.,
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the widened part) of the bed load control was examined quantitatively and qualitatively. To examine
the quantitative performance of the main section, equation (1) was used.

Rs = "X;"" X 100 1)

In (1), Rs is the reduction in the distance of sediment flow in the widened part with an obstacle
relative to the state without an obstacle (i.e., witness test), X. is the progression of sediment flow in the
widened section without an obstacle, (Xe- Xb) is decreasing the progression of the sediment flow in the
widened part with an obstacle relative to the widened conditions without an obstacle.

Results and Discussion

In the experiments, it was generally observed that Rs parameter increased from 15% to nearly 41%,
indicating the improvement of obstale perfromance in the main section. The experiments revealed
when a sediment mass hit obstacles, especially the obstacles in the first row, the sediments crossed the
obstacles randomly and quickly. However, this random and quick movement of sediments was
observed less in the next rows. In the experiment with fewer obstacles, the random and quick
movement of sediments happened, but the progression of sediments was higher than that in the witness
experiment which indicates the negative performance of the obstacle in the main section. In turn, the
conditions at the end of the experiment showed sediments trapped in the flow path. In the experiments,
with increasing the obstacle size, the progress of the sediments was less than that in the control
experiment and more trapping of the sediments was observed. The effect of obstacle size is such that
by increasing dimension size paralle to the flow, the extent of whirlpools behind the obstacles is
decreased and sediments accumulate behind obstacles. Thus, the projection movement of sediments
after obstacle is less, and the velocity of sediment progression in the main section decreases
accordingly. As a result, owing to the decrease in the sediment progression velocity and the dispersion
of sediments in the canal bottom, sediment trapping increases among sediment rows in the canal.
Besides, by increasing the size of dimension perpendicular to the current, the useful width of canal
decreases in the bed, and cuases sediments to cross the obstacles in the first row with high velocity.
Once the sediments cross the obstacles, due to the increase in the width of flow section, longer time is
spent on the formation of sediment mass and after its formation, sediments continue their usual
movement. This proess reduces sediment progression, and as a result increases sediment trapping in
the flow path. This finding is similar to the results of Jafari (2019).

Conclusions

The findings of the present study indicated that obstacle installation in the widened part of the river
decreases movement velocity of the bed load and also sediment trapping in the flow path. Examination
of the effect of obstacle size in the widened part of the river revealed that by increasing the obstacle
size, the velocity of the bed load transport decreases, and sediment trapping in flow path increases
accordingly. As the dimensions of the obstacles increased (the dimension perpendicular to the flow
and the dimension in the direction of the flow), the progression of the sediments in the widened part
decreased so that the Rs parameter increased from about 15 to 41% as the obstacle size increased from
the smallest obstacle to the largest obstacle.
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Fig.3- Schematic of experimental section and variables used in research.
a) Geometric variables related to cross sections and blocks, b) Variables related to the sedimentary
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Fig.5- The diagram of decreasing progression distance of sediment flow in main section in obstacle
installation conditions relative to witness test in the state of dimension parallel to constant flow
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Fig.7- Graph of the reduction of the progress distance of the sedimentary front in the main section in
the conditions of installation of obstacles compared to the control test in the state, the number of
different rows
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before and after the obstacles. (c) Natural movement of sediments between obstacles. (d)
Accumulation of sediments beyond altitude.
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Table 2- The rate of sediment progression in the control and main test in the installation mode prevented
4x4 at two different times

N Test t (hr) X (m)
1 EN 45 1.1
2 4x4 45 0.86
3 4x4 10 1.1
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