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Figure 1. Laboratory flume.
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Figure 3. Three crescent gate with 5, 7.45, 10.82 cm diameters.
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Table 1. Characteristics of Bentonite clay.
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Amount of Tensile ~ HUMidity  Rare gases  The gelatinous ~ Compressive Inflation Type
Montmorilloniet  strength escape ability strength index
76 mg/l 20 psi 9% 8% 28% 6 psi 9.5 25 IR

Bentonite clay
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Table 2. Effect of the dimensionless parameters in scouring.

R? A a b g c D e MAE
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Figure 4. Downstream scour profiles of simple sliding gates in five times (1, 2, 5, 10, 20 minutes).
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Figure 5. Dimensionless profiles scour after the simple slide gate.
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Figure 6. Dimensionless profiles scour after the crescent gate.
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Figure 7. Scour profiles after the crescent gate with a diameter of 7.45 and the 2 cm gate opening.
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Figure 8. Effect of non-cohesive materials and Bentonite clay percent of 2, 5, 8 on the bed scour.
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Figure 9. Dimensionless diagram in the range of tests on materials cohesive and the crescent gate.
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Figure 10. Taken profiles for clay percent of 8 and 5.
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Table 3. The test conditions for two profiles 1 and 2.

y W(em) yi(cm) Yo(cm) Q(lit's)
(o e Sl Sl oo sVl Gas $o3 o NO.
Clay percent Opening Downstream depth Upstream depth Discharge

v Ls

8 4 11.30 13.43 4.10 J2a2
Profile 1
v L

2 2 9.50 15.53 4.00 s
Profile 2
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Figure 11. The effect of materials cohesive on scour profiles for simple slide gate.
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Table 4. Difference volume and area of the scour between the two profiles 1 and 2 of cohesion 2 and 8 percent of clay.

A 9 Y .L.a‘;b Ly V» eS|
Volumes of 2% and 8%

IR
S e B Trapezoidal Rule: 740.43
Total Volumes by (cm®): O O 5218

Simpson's Rule: 769.71
(odisils ) Codo >
Positive Volume [Cut]: 10270.64
sl 5 edd i (odd ) e oo
Cut & Fill Volumes (cm®): Negative Volume [Fill]: 9530.21
(o 5 edisuils e V) st
Net Volume [Cut-Fill]: 740.44
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Continue Table 4.

A 9 Y Loy Ly V» eS|
Volumes of 2% and 8%

Areas of 2% and 8% AT do,sl by 55 o Sl LD

(il ) Dy e ol
Positive Planar Area [Cut]: 1373.64
(a5 O e cobie
Negative Planar Area [Fill]: 1761.72

UD’L’ Colos

Planar Areas (cm?)

(odaials ») a5, ke Cmlinns
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Abstract

Background and Objectives: Local Scour phenomenon in downstream of hydraulic structures such
as spillway, gate, stilling basin is one of the most important issue. Scour around the structures in
addition to an important impact on the stability of the structure, may change the flow characteristics
and the result of changes in the structural design parameters. Reveals the importance of scouring
time that the scour depth is considerable, so that the depth of the river is the foundation structures
and stability of these structures are at risk. If the maximum scour depth is not anticipated, it creates a
serious problem in design. Hydraulic structure designers aren't able to provide the necessary
measures to reduce damage caused by scour. Careful examination of the claim requires more tests
and more accurate. The aim of this study is to investigate the effect of Bentonite clay in the form of
the bed scouring.

Materials and Methods: For this purpose, 87 tests were conducted in different laboratory
conditions on flume of Hydraulic laboratory which Situated in Research Institute of Soil
Conservation and Watershed Management. Studies were conducted on 29 tests of non cohesive
materials with average of 0.2 mm diameter as an evidence and 58tests on materials with a viscosity
of 2%, 5%, 8% and 20%. three crescent gate with 5, 7.45, 10.82 cm diameters, with the different tail
water within 5 cm to 21 cm and four gate openings of 1, 2, 3 and 4 centimeters, three discharges
about 1 to 5 liters per second. To measure tail water depth and measure flow discharge used a
standard sharp edge triangular weir with 90 degrees.

Results: By examining the longitudinal profile of scouring was found dimensionless scour hole
profiles and hills created with three curve edge sluice gates diameters 5, 7.45, 10.82 cm and a simple
slider, that retains its shape over time and They almost overlap and the curves are similar and stylish.
It is worth mentioning scour profiles that were created after curve edge sluice gates was observed
secondary hill in the ratio of tail water to opening of gate size 3, 5, 9 but the ratio of more than 10 in
its impact will be low enough. As a result of scour profiles behind the slide gate is simple and there
was no secondary hill. With using point gage took hole dimensions and the diagram of the scour hole
was presented with software surfer. The results showed that the addition of Bentonite clay minerals
is reduced scouring hole size. It was also observed an increase of 5% Bentonite clay is reduced 80.61
percent and about 8 percent rise is reduced 84.82 percent scour depth. Dimensionless relationship
was presented for effective parameters. Logarithmic line fitted with the interpretation is fairly good
correlation with a correlation coefficient of 0.76.

Conclusion: Studies in this research showed that the crescent gate has impact on the scour hole and
in the majority of cases examined scour profiles after the crescent gate can be seen secondary hills.
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