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Abstract

Introduction: Turbidity current plays the main role in the transfer and deposition of sediments
in the dam reservoir, especially near the dam body at the site of its crucial structures, including
bottom outlets and catchments; this is since the difference in the specific gravity or, indeed,
the effect of the gravity acceleration on the difference in specific mass forms a density current.
If the density difference is due to suspended materials, these currents are called turbidity. This
study mainly aims to find a significant relationship between density current’s hydraulic
parameters, such as velocity, concentration, and thickness, understand the advance rate and
the distribution of sedimentary currents, investigate the obstacle- shape (extended and local)
effect in controlling turbidity current and its sedimentation pattern in the channel, and obtain
a suitable dimensionless pattern of velocity and concentration of density current due to
changes in the current hydraulic parameters.

Methodology: The experiments are performed in a flume of 8 m long, 35 cm wide, and 60 cm
high at Shiraz University. The flume is characterized by the bed slope. Using a flowmeter, the
input density current enters the channel, and a clean water source is used to balance the water
table. The flume has a positive and negative sloping capability. A 500-liter reservoir is used to
enter the density current. Density current consists of a head, body, and a series of dense fluid
formed by sinking a heavy fluid in clean water, forehead, or head; it grows as it progresses.
Further, due to the bed friction, its tongue or ness rises from the ground. The body is located
behind, and its depth is less than half of the current forehead. The screened rock powder (100%
sieve passage) with a specific gravity of 2.65 tm-3 is used as suspended sediments. In all
experiments, the clean water has a density of 998.2 kg-3, a slope of 1% and 3%, a discharge of
50 and 90 Imin-1, and a concentration of 1005 and 1008 kg-3. The inlet valve of the flume is
devised for a density current of 1 cm. Samples were taken from 8 sections, started from 2.5 m
of the inlet valve, and divided with 50 cm intervals from each other.

Results and Discussion: As the inlet discharge increases and the bed slope decreases, the
profiles become more stable. Also, when the discharge of the input turbidity current is
minimal, the profiles become more curved. An altitude with zero turbidity current’s velocity
represents the total thickness of the current; at higher altitudes, the velocity becomes negative
to maintain current continuity, i.e., fluid above the current is not static and moves slowly
upwards. In all experiments, the changes in the coefficient n are almost great and vary from
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3.027 to 5.33 in different experiments. Such great changes in this coefficient can be due to the
effect of bed shear on velocity profiles; an increase in the bed slope of the channel from 1% to
2% reduces the thickness of the turbidity current along the channel, increasing the current
velocity. There are many changes in the wall region, and an increase in the concentration of
the input turbidity current increases the drift current and the turbidity current’s velocity.
Furthermore, constriction causes the average velocity of density current to increase by 2.26
times and the concentration of accumulated current behind obstacles by 1.45 times.

Conclusion: An increase in the concentration of the input turbidity current increases the
maximum velocity (in the velocity profiles). An increase in the maximum velocity of the
turbidity current is more evident in currents with higher inlet discharge rather than others.
Dimensional velocity profiles at the upper edge of the current show more dispersion due to
the current temporary behavior in this region. The maximum velocity of the density current
in the wall region is higher than in the jet region. For the dimensionless profile of velocity at
the wall region, the best coefficient n is equal to 3.86, showing a high correlation of 0.878, and
also for the jet region, the best coefficient o and 3 are equal to 0.412 and 1.343, respectively,
with a correlation coefficient of 0.92. According to the results, local and extensive constriction
increases the average velocity of the density current by 2.26 times and also the concentration
of the current sediments behind the obstacles by 1.45 times; the trap efficiency of sediments is
equal to 29.8%.

Keywords: Density current, Sediment, Constriction, Wall region, Trap efficiency.
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1 1 1 1005 0.062 50 0.2381 0.01091
1 2 2 1005 0.062 50 0.2381 0.01091
1 3 3 1005 0.062 50 0.2381 0.0109
1 4 1 1008 0.091 50 0.2381 0.01611
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1 6 3 1008 0.091 50 0.2381 0.01609
1 7 1 1005 0.062 90 0.4286 0.00337
1 8 2 1005 0.062 90 0.4286 0.00337
1 9 3 1005 0.062 90 0.4286 0.00336
1 10 1 1008 0.091 90 0.4286 0.00497
1 11 2 1008 0.091 90 0.4286 0.00497
1 12 3 1008 0.091 90 0.4286 0.00496
2 13 1 1005 0.062 50 0.2381 0.01091
2 14 3 1005 0.062 50 0.2381 0.0109
2 15 1 1008 0.091 50 0.2381 0.01611
2 16 3 1008 0.091 50 0.2381 0.01609
2 17 1 1005 0.062 90 0.4286 0.00337
2 18 3 1005 0.062 90 0.4286 0.00336
2 19 1 1008 0.091 90 0.4286 0.00497
2 20 3 1008 0.091 90 0.4286 0.00496
3 21 1 1005 0.062 50 0.2381 0.01091
3 22 3 1005 0.062 50 0.2381 0.0109
3 23 1 1008 0.091 50 0.2381 0.01611
3 24 3 1008 0.091 50 0.2381 0.01609
3 25 1 1005 0.062 90 0.4286 0.00337
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3 27 1 1008 0.091 90 0.4286 0.00497
3 28 3 1008 0.091 90 0.4286 0.00496
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Table 2 Dimensional coefficients of velocity at a distance of 5 m from gate.
Initial condition Jet Region Wall Region
Inflow Type
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(Imin-1) (kgm-3) %
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Model.No (2) 50~90 1005~1008  1~3 0313 134 3.97
Model.No (3) 50~90 1005~1008 1~3 0.479 1.463 3.53
Total 50~90 1005~1008 1~2~3 0.412 1.343 3.86
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